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In ﾠpolitics ﾠas ﾠin ﾠhistory, ﾠmasters ﾠaccomplish ﾠgreat ﾠthings, ﾠbut ﾠoften, ﾠlowly ﾠ
beings ﾠsuch ﾠas ﾠservants ﾠperform ﾠthose ﾠtasks. ﾠAt ﾠtimes, ﾠthey ﾠsubvert ﾠthem. ﾠ
In ﾠscience, ﾠservant-ﾭ‐‑beings ﾠare ﾠfrequently ﾠdescribed ﾠas ﾠdemons ﾠand ﾠangels. ﾠ
Who ﾠ are ﾠ these ﾠ effective ﾠ agents? ﾠ This ﾠ essay ﾠ traces ﾠ parts ﾠ of ﾠ the ﾠ large ﾠ
historical ﾠnetwork ﾠof ﾠpersons ﾠand ﾠplaces ﾠin ﾠwhich ﾠ‘little ﾠhelpers’ ﾠservice ﾠ
their ﾠmaster’s ﾠwill. ﾠIt ﾠlooks ﾠat ﾠinstances ﾠwhere ﾠmasters ﾠtry ﾠto ﾠexorcise ﾠthe ﾠ ﾠ
servant-ﾭ‐‑demons ﾠ who ﾠ instead ﾠ of ﾠ helping ﾠ them, ﾠ disturb ﾠ their ﾠ plans. ﾠ By ﾠ
uncovering ﾠ fragments ﾠ of ﾠ this ﾠ often ﾠ hidden ﾠ network, ﾠ we ﾠ explore ﾠ the ﾠ
strange ﾠrelationship ﾠbetween ﾠmasters ﾠand ﾠservants, ﾠand ﾠthe ﾠrole ﾠof ﾠearthly ﾠ
and ﾠheavenly ﾠagents ﾠin ﾠscience. ﾠ ﾠ
 ﾠ
 ﾠ
In ﾠ1821 ﾠGeorg ﾠConrad ﾠHorst, ﾠgrand-ﾭ‐‑ducal ﾠmember ﾠof ﾠthe ﾠHessian ﾠecclesiastical ﾠ
council, ﾠdefined ﾠdemons ﾠas ﾠ‘the ﾠmedium ﾠthat ﾠproduced ﾠphenomena ﾠacting ﾠagainst ﾠthe ﾠ
usual ﾠorder ﾠof ﾠthings’. ﾠ(Horst ﾠ1821) ﾠA ﾠcentury ﾠand ﾠa ﾠhalf ﾠlater, ﾠdemons ﾠwere ﾠstill ﾠbusy ﾠat ﾠ
work, ﾠdoing ﾠa ﾠfabulous ﾠjob ﾠupsetting ﾠ‘the ﾠusual ﾠorder ﾠof ﾠthings’. ﾠTheir ﾠmodus ﾠoperandi ﾠ
and ﾠtheir ﾠsecret ﾠhiding ﾠplaces ﾠhad ﾠnonetheless ﾠchanged ﾠconsiderably ﾠfrom ﾠthe ﾠones ﾠthat ﾠ
Horst ﾠhad ﾠpreviously ﾠdiscovered ﾠand ﾠexorcised. ﾠDemons ﾠin ﾠthe ﾠage ﾠof ﾠtechnology, ﾠin ﾠthe ﾠ
second ﾠhalf ﾠof ﾠthe ﾠ20th ﾠcentury, ﾠwere ﾠmeaner ﾠand ﾠleaner. ﾠIt ﾠwas ﾠquestionable ﾠthat ﾠthey ﾠ
carried ﾠany ﾠweight; ﾠit ﾠwas ﾠquestionable ﾠthat ﾠthey ﾠhad ﾠany ﾠsubstance. ﾠTheir ﾠmanner ﾠof ﾠ
operating ﾠwas ﾠno ﾠlonger ﾠmechanical ﾠbut ﾠinformational. ﾠThey ﾠno ﾠlonger ﾠpushed ﾠand ﾠ
shoved, ﾠhaving ﾠtaken ﾠrefuge ﾠin ﾠa ﾠnew ﾠenvironment ﾠwhere ﾠ‘information ﾠreplaces ﾠ
ordinary ﾠpushes ﾠand ﾠshoves’ ﾠ(Scully ﾠ2007, ﾠ138). ﾠIn ﾠthis ﾠstudy, ﾠwe ﾠtrace ﾠ(at ﾠleast ﾠparts ﾠof) ﾠ





The ﾠlong ﾠhistory ﾠof ﾠdemons ﾠ
 ﾠ ﾠ The ﾠconcept ﾠof ﾠdemons ﾠis ﾠalmost ﾠas ﾠold ﾠas ﾠoccidental ﾠhistory. ﾠFirst ﾠcitations ﾠare ﾠ
found ﾠin ﾠthe ﾠIliad. ﾠThere, ﾠthe ﾠterm ﾠδαíﾵʼων ﾠdesignates ﾠboth ﾠgood ﾠand ﾠbad ﾠ ﾠ
deities. ﾠDemons ﾠare ﾠoften ﾠdefined ﾠby ﾠpractices ﾠof ﾠ‘allotting’ ﾠand ﾠ‘assigning’, ﾠalong ﾠwith ﾠ
those ﾠof ﾠ‘differentiating’, ﾠ‘sorting’ ﾠand ﾠ‘ordering’. ﾠThe ﾠmain ﾠfeature ﾠof ﾠa ﾠδαíﾵʼων, ﾠhowever, ﾠis ﾠa ﾠbeing ﾠshowing ﾠup ﾠ‘in-ﾭ‐‑between ﾠmortal ﾠand ﾠimmortal’, ﾠa ﾠmedium ﾠbetween ﾠ
gods ﾠand ﾠmankind. ﾠA ﾠdemon ﾠthus ﾠappears ﾠas ﾠa ﾠmediator ﾠbetween ﾠimmanence ﾠand ﾠ
transcendence. ﾠIts ﾠcore ﾠfunction ﾠencompasses ﾠestablishing ﾠa ﾠcommunication ﾠchannel ﾠ
between ﾠthe ﾠhuman ﾠsenses ﾠand ﾠanother ﾠrealm, ﾠwhich ﾠis ﾠmuch ﾠmore ﾠremoved ﾠfrom ﾠ
plausible ﾠhuman ﾠunderstanding. ﾠThe ﾠdemon ﾠestablishes ﾠcommunication ﾠbetween ﾠ
explicable ﾠcontexts ﾠon ﾠthe ﾠone ﾠhand ﾠand ﾠspiritual ﾠphenomena ﾠon ﾠthe ﾠother. ﾠWhereas ﾠ
Socrates ﾠas ﾠwell ﾠas ﾠPlato ﾠmainly ﾠstressed ﾠthe ﾠgod’s ﾠbenevolent ﾠfeatures ﾠsuch ﾠas ﾠ
protection, ﾠthese ﾠmediators ﾠhave ﾠacquired ﾠa ﾠrather ﾠongoing ﾠnegative ﾠconnotation, ﾠas ﾠ
Plato’s ﾠpupil ﾠXenocrates ﾠassigned ﾠpositive ﾠfeatures ﾠonly ﾠto ﾠ‘real’ ﾠdeities. ﾠSince ﾠthen, ﾠ
demons ﾠhave ﾠhad ﾠa ﾠbad ﾠreputation. ﾠ ﾠ
Not ﾠall ﾠdemons ﾠare ﾠbad. ﾠOn ﾠthe ﾠcontrary, ﾠwhere ﾠthere ﾠis ﾠa ﾠdemon ﾠthere ﾠis ﾠusually ﾠ
an ﾠangel ﾠpassing ﾠby. ﾠDemons ﾠare ﾠall ﾠabout ﾠopportunity, ﾠabout ﾠfinding ﾠthe ﾠplace ﾠwhere ﾠ
the ﾠleast ﾠforce ﾠcan ﾠproduce ﾠthe ﾠstrongest ﾠeffect. ﾠTheir ﾠpresence ﾠusually ﾠreveals ﾠ
Archimidean ﾠpoints ﾠwhere ﾠa ﾠsimple ﾠoperation ﾠ(such ﾠas ﾠlifting ﾠa ﾠlever) ﾠcan ﾠbe ﾠused ﾠfor ﾠ
great ﾠeffect ﾠ— ﾠto ﾠlift ﾠnothing ﾠless ﾠthan ﾠthe ﾠworld. ﾠDemons ﾠplace ﾠthemselves ﾠat ﾠkey ﾠ
points ﾠof ﾠdelegation. ﾠWhere ﾠthese ﾠpoints ﾠlay ﾠvaries ﾠaccording ﾠto ﾠdifferent ﾠepochs. ﾠBy ﾠ
WWI, ﾠthe ﾠtraditional ﾠseat ﾠof ﾠpower—the ﾠking’s ﾠthrone—had ﾠbeen ﾠcompletely ﾠreplaced ﾠ
by ﾠdirect ﾠaccess ﾠto ﾠa ﾠtelegraph ﾠnetwork. ﾠ ﾠ
From ﾠthe ﾠtime ﾠof ﾠthe ﾠFrench ﾠRevolution ﾠto ﾠthe ﾠ21st ﾠcentury, ﾠthe ﾠworkplace ﾠof ﾠ
demons ﾠunderwent ﾠsignificant ﾠtransformations. ﾠDuring ﾠthis ﾠperiod, ﾠtwo ﾠimportant ﾠ
demons ﾠstand ﾠout. ﾠThe ﾠfirst ﾠdemon ﾠis ﾠusually ﾠconnected ﾠto ﾠthe ﾠfirst ﾠindustrial ﾠ
revolution, ﾠand ﾠthe ﾠsecond ﾠdemon ﾠis ﾠconnected ﾠto ﾠthe ﾠsecond. ﾠ ﾠ
In ﾠ1814, ﾠthe ﾠdemon ﾠdescribed ﾠby ﾠthe ﾠFrench ﾠmathematician ﾠand ﾠfounder ﾠof ﾠ
probability, ﾠPierre-ﾭ‐‑Simon ﾠde ﾠLaplace, ﾠobserved ﾠeverything, ﾠknowing ﾠall ﾠthe ﾠatomistic ﾠ
states ﾠof ﾠpast ﾠand ﾠfuture ﾠelements ﾠand ﾠtheir ﾠlaws. ﾠIt ﾠcould ﾠpredict ﾠthe ﾠfuture. ﾠ‘An ﾠ
intellect ﾠwhich ﾠat ﾠany ﾠgiven ﾠmoment ﾠknew ﾠall ﾠof ﾠthe ﾠforces ﾠthat ﾠanimate ﾠnature ﾠand ﾠthe ﾠ
mutual ﾠpositions ﾠof ﾠthe ﾠbeings ﾠthat ﾠcompose ﾠit, ﾠif ﾠthis ﾠintellect ﾠwere ﾠvast ﾠenough ﾠto ﾠ
submit ﾠthe ﾠdata ﾠto ﾠanalysis, ﾠcould ﾠcondense ﾠinto ﾠa ﾠsingle ﾠformula ﾠthe ﾠmovement ﾠof ﾠthe ﾠ
greatest ﾠbodies ﾠof ﾠthe ﾠuniverse ﾠand ﾠthat ﾠof ﾠthe ﾠlightest ﾠatom; ﾠfor ﾠsuch ﾠan ﾠintellect ﾠ
nothing ﾠcould ﾠbe ﾠuncertain ﾠand ﾠthe ﾠfuture ﾠjust ﾠlike ﾠthe ﾠpast ﾠwould ﾠbe ﾠpresent ﾠbefore ﾠits ﾠ
eyes’. ﾠ(Laplace ﾠ1951, ﾠ4) ﾠ ﾠ
Later ﾠin ﾠthe ﾠcentury, ﾠthe ﾠfamous ﾠScottish ﾠphysicist ﾠJames ﾠClerk ﾠMaxwell ﾠ
described ﾠa ﾠdifferent ﾠkind ﾠof ﾠentity ﾠthat ﾠwould ﾠbecome ﾠknown ﾠas ﾠMaxwell’s ﾠdemon. ﾠ
Initially, ﾠMaxwell ﾠwrote ﾠabout ﾠa ﾠ‘very ﾠobservant ﾠand ﾠneat ﾠfingered ﾠbeing’ ﾠthat ﾠdespite ﾠ
its ﾠsmall ﾠproportions ﾠcould ﾠwreak ﾠhavoc ﾠon ﾠthe ﾠlaws ﾠof ﾠnature, ﾠparticularly ﾠon ﾠthe ﾠ
second ﾠlaw ﾠof ﾠthermodynamics, ﾠalso ﾠknown ﾠas ﾠthe ﾠlaw ﾠof ﾠentropy. ﾠMaxwell ﾠdid ﾠnot ﾠ
define ﾠhis ﾠlittle ﾠactor ﾠas ﾠa ﾠdemon, ﾠbut ﾠothers ﾠaround ﾠhim ﾠsoon ﾠdid. ﾠHe ﾠkept ﾠthis ﾠlittle ﾠ
fellow ﾠfree ﾠfrom ﾠsupernatural ﾠfeatures ﾠand ﾠdescribed ﾠit ﾠin ﾠterms ﾠof ﾠbasic ﾠqualities, ﾠsuch ﾠ
as ﾠwell-ﾭ‐‑defined ﾠmechanical ﾠand ﾠmanual ﾠskills. ﾠNevertheless, ﾠhe ﾠassigned ﾠan ﾠephemeral ﾠ
character ﾠto ﾠhis ﾠcreature ﾠat ﾠthe ﾠsame ﾠtime ﾠhe ﾠcertified ﾠits ﾠability ﾠto ﾠintervene ﾠin ﾠmolecular ﾠprocesses. ﾠMaxwell’s ﾠlittle ﾠbeing ﾠwas ﾠinvisible ﾠbut ﾠpresent, ﾠan ﾠattentive ﾠagent ﾠlying ﾠin ﾠ
wait ﾠin ﾠorder ﾠto ﾠserve, ﾠa ﾠsimple ﾠcreature ﾠfree ﾠof ﾠtranscendental ﾠhigh-ﾭ‐‑altitude ﾠflight. ﾠ
Maxwell’s ﾠcontemporary ﾠcolleagues ﾠsuch ﾠas ﾠWilliam ﾠThomson ﾠ(a.k.a. ﾠLord ﾠKelvin) ﾠ
baptised ﾠthe ﾠcreature ﾠa ﾠdemon, ﾠand ﾠfrom ﾠ1874 ﾠon, ﾠone ﾠcan ﾠreconstruct ﾠa ﾠwhole ﾠgenealogy ﾠ
of ﾠattempts ﾠto ﾠexorcise ﾠthis ﾠdemon; ﾠan ﾠongoing ﾠprocess ﾠuntil ﾠtoday ﾠ(Leff ﾠand ﾠRex ﾠ1990; ﾠ
2003). ﾠ ﾠ
Maxwell ﾠfirst ﾠcompared ﾠhis ﾠ‘finite ﾠbeing’ ﾠto ﾠa ﾠhumble ﾠ‘pointsman ﾠon ﾠa ﾠrailway’, ﾠ
whose ﾠoversight ﾠof ﾠa ﾠnetwork ﾠof ﾠtracks ﾠcould ﾠeasily ﾠcause ﾠdramatic ﾠeffects. ﾠHe ﾠalso ﾠ
described ﾠit ﾠas ﾠa ﾠ‘valve’ ﾠthat ﾠsimply ﾠby ﾠvirtue ﾠof ﾠchanging ﾠfrom ﾠopen ﾠto ﾠclosed ﾠcould ﾠ
cause ﾠimportant ﾠrepercussions. ﾠThe ﾠterm ﾠ‘demon’ ﾠwas ﾠlater ﾠused ﾠby ﾠThomson, ﾠwho ﾠ
preferred ﾠto ﾠincrease ﾠthe ﾠabilities ﾠof ﾠthe ﾠcreature ﾠinstead ﾠof ﾠreduce ﾠthem, ﾠand ﾠto ﾠtalk ﾠof ﾠ
‘an ﾠarmy ﾠof ﾠdemons’ ﾠinstead ﾠof ﾠreferring ﾠto ﾠjust ﾠone ﾠof ﾠthem: ﾠ‘By ﾠoperating ﾠselectively ﾠ
on ﾠindividual ﾠatoms ﾠhe ﾠcan ﾠreverse ﾠthe ﾠnatural ﾠdissipation ﾠof ﾠenergy, ﾠcan ﾠcause ﾠone-ﾭ‐‑half ﾠ
of ﾠa ﾠclosed ﾠjar ﾠof ﾠair, ﾠor ﾠa ﾠbar ﾠof ﾠiron, ﾠto ﾠbecome ﾠglowingly ﾠhot ﾠand ﾠthe ﾠother ﾠice ﾠcold’. ﾠ
(Thomson ﾠ1879) ﾠThis ﾠdemon ﾠwas ﾠ‘endowed ﾠideally ﾠwith ﾠhands ﾠand ﾠfingers ﾠ— ﾠtwo ﾠ
hands ﾠand ﾠten ﾠfingers ﾠsuffice ﾠ— ﾠhe ﾠcan ﾠdo ﾠas ﾠmuch ﾠfor ﾠatoms ﾠas ﾠa ﾠpianoforte ﾠplayer ﾠcan ﾠ
do ﾠfor ﾠthe ﾠkeys ﾠof ﾠa ﾠpiano ﾠ— ﾠjust ﾠa ﾠlittle ﾠmore, ﾠhe ﾠcan ﾠpush ﾠor ﾠpull ﾠeach ﾠindividual ﾠatom ﾠ
in ﾠany ﾠdirection’ ﾠ(Ibid). ﾠThomson ﾠdescribed ﾠthe ﾠdemon ﾠas ﾠ‘a ﾠbeing ﾠwith ﾠno ﾠpreternatural ﾠ
qualities, ﾠand ﾠdiffers ﾠfrom ﾠreal ﾠliving ﾠanimals ﾠonly ﾠin ﾠextreme ﾠsmallness ﾠand ﾠagility. ﾠHe ﾠ
can ﾠat ﾠpleasure ﾠstop, ﾠor ﾠstrike, ﾠor ﾠpush, ﾠor ﾠpull ﾠany ﾠsingle ﾠatom ﾠof ﾠmatter, ﾠand ﾠso ﾠ
moderate ﾠits ﾠnatural ﾠcourse ﾠof ﾠmotion’. ﾠ ﾠ
Maxwell ﾠand ﾠThomson ﾠused ﾠthe ﾠdemon ﾠto ﾠshow ﾠthat ﾠthe ﾠsecond ﾠlaw ﾠof ﾠ
thermodynamics ﾠcould ﾠhave ﾠexceptions ﾠto ﾠit. ﾠAn ﾠimportant ﾠconsequence ﾠof ﾠthis ﾠ
approach ﾠinvolved ﾠthe ﾠquestion ﾠof ﾠfree ﾠwill. ﾠThe ﾠdemon, ﾠas ﾠthey ﾠdescribed ﾠit, ﾠpreserved ﾠ
the ﾠfull ﾠforce ﾠof ﾠnatural ﾠlaws ﾠwhile ﾠallowing ﾠfor ﾠfree ﾠwill. ﾠ ﾠ
Free-ﾭ‐‑will ﾠand ﾠlife ﾠitself ﾠseemed ﾠin ﾠblatant ﾠcontradiction ﾠto ﾠthe ﾠsecond ﾠlaw. ﾠ
Thomson ﾠexcluded ﾠliving ﾠbeings ﾠfrom ﾠbeing ﾠsubjected ﾠto ﾠthis ﾠaxiom. ﾠAt ﾠfirst, ﾠhe ﾠeven ﾠ
excluded ﾠvegetative ﾠaction ﾠand ﾠchemical ﾠaction, ﾠdistinguishing ﾠliving ﾠcreatures ﾠand ﾠ
dead ﾠmatter ﾠby ﾠthe ﾠformer’s ﾠpossession ﾠof ﾠfree ﾠwill. ﾠHe ﾠdiffered ﾠfrom ﾠdiehard ﾠ
materialists ﾠ(Helmholtz, ﾠdu ﾠBois ﾠReymond, ﾠHuxley ﾠand ﾠTyndall), ﾠwho ﾠwanted ﾠto ﾠ
subject ﾠeverything, ﾠeven ﾠfree ﾠwill ﾠand ﾠlife, ﾠto ﾠthermodynamic ﾠlaws. ﾠThe ﾠphysicist ﾠ
Balfour ﾠStewart ﾠin ﾠhis ﾠtextbook ﾠon ﾠthe ﾠConservation ﾠof ﾠEnergy ﾠ(1868) ﾠexplained ﾠhow ﾠthe ﾠ
existence ﾠof ﾠlife ﾠitself ﾠcould ﾠappear ﾠas ﾠarising ﾠfrom ﾠthe ﾠhumble ﾠposition ﾠof ﾠa ﾠtelegraph ﾠ
operator: ﾠ‘Life ﾠis ﾠnot ﾠa ﾠbully, ﾠwho ﾠswaggers ﾠout ﾠinto ﾠthe ﾠopen ﾠuniverse, ﾠupsetting ﾠthe ﾠ
laws ﾠof ﾠenergy ﾠin ﾠall ﾠdirections, ﾠbut ﾠrather ﾠa ﾠconsummate ﾠstrategist, ﾠwho ﾠsitting ﾠin ﾠhis ﾠ
secret ﾠchamber, ﾠbefore ﾠhis ﾠ[telegraph] ﾠwires, ﾠdirects ﾠthe ﾠmovement ﾠof ﾠa ﾠgreat ﾠarmy’. ﾠ ﾠ
Most ﾠimportantly, ﾠthe ﾠsignificance ﾠof ﾠMaxwell’s ﾠdemon ﾠresided ﾠlargely ﾠin ﾠits ﾠrelation ﾠto ﾠ
perpetual ﾠmotion ﾠmachines. ﾠOne ﾠof ﾠthe ﾠconsequences ﾠof ﾠthe ﾠsecond ﾠlaw ﾠof ﾠ
thermodynamics ﾠwas ﾠthat ﾠit ﾠexplained ﾠwhy ﾠperpetual ﾠmachines ﾠcould ﾠnever ﾠbe ﾠbuilt. ﾠ
Since ﾠthen ﾠscientists, ﾠphilosophers, ﾠand ﾠthe ﾠpublic ﾠat ﾠlarge ﾠuse ﾠthe ﾠlaw ﾠto ﾠexplain ﾠwhy, ﾠin ﾠgeneral, ﾠ‘we ﾠcan’t ﾠget ﾠsomething ﾠout ﾠof ﾠnothing’. ﾠDemons ﾠexplain ﾠexceptions ﾠto ﾠthis ﾠ
general ﾠrule ﾠ— ﾠmoments ﾠof ﾠexuberance ﾠand ﾠgain ﾠwithout ﾠequivalent ﾠeffort ﾠor ﾠ
expenditure. ﾠ ﾠ
The ﾠeconomic ﾠconsequences ﾠof ﾠperpetual-ﾭ‐‑motion ﾠmachines ﾠhave ﾠbeen ﾠ
highlighted ﾠsince ﾠthe ﾠnotion ﾠwas ﾠfirst ﾠintroduced. ﾠSeat-ﾭ‐‑of-ﾭ‐‑the-ﾭ‐‑pants ﾠmoneyin-ﾭ‐‑your-ﾭ‐‑
pocket ﾠtalk ﾠinformed ﾠscientists’ ﾠunderstandings ﾠof ﾠthe ﾠdemon. ﾠThe ﾠGerman ﾠphysicist ﾠ
Hermann ﾠvon ﾠHelmholtz ﾠdescribed ﾠall ﾠattempts ﾠto ﾠcircumvent ﾠthe ﾠsecond ﾠlaw ﾠas ﾠfutile ﾠ
efforts ﾠby ﾠ‘cunning ﾠheads ﾠof ﾠall ﾠcenturies. ﾠ. ﾠ.to ﾠfabricate ﾠmoney ﾠout ﾠof ﾠnothing. ﾠ. ﾠ.to ﾠbe ﾠ
capable ﾠof ﾠproducing ﾠgold’ ﾠ(Helmholtz ﾠ1995, ﾠ19). ﾠThe ﾠphysicist ﾠMarian ﾠSmoluchowski, ﾠ
in ﾠhis ﾠimportant ﾠattempt ﾠto ﾠexorcise ﾠMaxwell’s ﾠdemon, ﾠrelated ﾠthe ﾠidea ﾠof ﾠthe ﾠperpetuum ﾠ
mobile ﾠto ﾠa ﾠ‘perpetual ﾠsource ﾠof ﾠincome’ ﾠ(1912). ﾠWhen ﾠit ﾠwas ﾠhinted ﾠthat ﾠ‘we ﾠseem ﾠto ﾠbe ﾠ
getting ﾠsomething ﾠfrom ﾠnothing’, ﾠthe ﾠcomputer ﾠscientist ﾠRichard ﾠLaing ﾠanswered ﾠ
bluntly: ﾠ‘Such ﾠ“free” ﾠcomputation ﾠoffends ﾠour ﾠunderstanding ﾠabout ﾠphysical ﾠsystems ﾠin ﾠ
general, ﾠas ﾠwell ﾠas ﾠall ﾠpractical ﾠexperience ﾠof ﾠthe ﾠproperties ﾠof ﾠcomputing ﾠmachinery’. ﾠ
(Laing ﾠ1974, ﾠ175) ﾠIn ﾠ1984, ﾠW. ﾠH. ﾠZurek ﾠof ﾠthe ﾠLos ﾠAlamos ﾠNational ﾠLaboratory, ﾠthought ﾠ
instead ﾠabout ﾠthe ﾠcost ﾠto ﾠthe ﾠenvironment, ﾠconcluding ﾠhis ﾠpaper ﾠon ﾠthe ﾠdemon ﾠwith ﾠa ﾠ
moralistic ﾠwarning: ﾠ‘[O]ne ﾠcan ﾠimagine ﾠthat ﾠthe ﾠability ﾠto ﾠmeasure, ﾠand ﾠmake ﾠthe ﾠ
environment ﾠ‘pay’ ﾠthe ﾠentropic ﾠcost ﾠof ﾠthe ﾠmeasurement ﾠis ﾠalso ﾠone ﾠof ﾠthe ﾠessential ﾠ
attributes ﾠof ﾠanimated ﾠbeings’. ﾠ(Zurek ﾠ1984, ﾠ161) ﾠ ﾠ
 ﾠ
Demons ﾠand ﾠparasites ﾠ ﾠ
In ﾠDecember ﾠ1975, ﾠthe ﾠFrench ﾠphilosopher ﾠMichel ﾠSerres ﾠstarted ﾠto ﾠwrite ﾠa ﾠbook ﾠ
about ﾠcontemporary ﾠdemons. ﾠSerres ﾠdiscovered ﾠthat ﾠdemons ﾠ(employing ﾠtheir ﾠusual ﾠ
ability ﾠof ﾠworking ﾠthrough ﾠothers) ﾠwere ﾠto ﾠbe ﾠfound ﾠin ﾠa ﾠvariety ﾠof ﾠparasites ﾠwhich ﾠwere ﾠ
no ﾠlonger ﾠlimited ﾠto ﾠbiological ﾠkinds. ﾠInstead, ﾠhe ﾠsaw ﾠthem ﾠoperate ﾠin ﾠthe ﾠform ﾠof ﾠ
disturbances ﾠthat ﾠaccompanied ﾠmessages ﾠand ﾠhampered ﾠcommunication. ﾠNoise, ﾠthe ﾠbête ﾠ
noir ﾠof ﾠinformation ﾠtheorists, ﾠresulted ﾠfrom ﾠthe ﾠwork ﾠof ﾠthese ﾠparasites. ﾠ ﾠ
To ﾠunderstand ﾠhow ﾠparasites ﾠ(noise) ﾠaffected ﾠtransmission ﾠand ﾠcommunication, ﾠSerres ﾠ
turned ﾠto ﾠthe ﾠexample ﾠof ﾠMaxwell’s ﾠdemon: ﾠ‘Hermes ﾠis ﾠthe ﾠgod ﾠof ﾠthe ﾠcrossroads ﾠand ﾠis ﾠ
the ﾠgod ﾠof ﾠwhom ﾠMaxwell ﾠmade ﾠa ﾠdemon’. ﾠDespite ﾠHermes’s ﾠbest ﾠefforts ﾠto ﾠkeep ﾠthe ﾠ
crossroads ﾠsafe, ﾠto ﾠcircumvent ﾠinterception, ﾠhe ﾠcould ﾠnot ﾠprevent ﾠfrom ﾠbeing ﾠat ﾠtimes ﾠ
parasite ﾠand ﾠat ﾠtimes ﾠsubjected ﾠto ﾠparasitism, ﾠbecause ﾠ‘the ﾠparasite ﾠhas ﾠplaced ﾠitself ﾠin ﾠ
the ﾠmost ﾠprofitable ﾠpositions, ﾠat ﾠthe ﾠintersection ﾠof ﾠrelations’. ﾠIn ﾠa ﾠsimilar ﾠway ﾠto ﾠthe ﾠ
work ﾠof ﾠMaxwell’s ﾠdemon, ﾠthe ﾠwork ﾠof ﾠparasites ﾠconstituted ﾠan ﾠexception ﾠto ﾠthe ﾠusual ﾠ
order ﾠof ﾠthings ﾠleading ﾠto ﾠa ﾠdramatic ﾠresult: ﾠthe ﾠinevitable ﾠinequality ﾠbetween ﾠpeople. ﾠ
‘How ﾠa ﾠvery ﾠfew ﾠpeople ﾠmanage ﾠto ﾠenslave ﾠthe ﾠgreatest ﾠnumber ﾠ— ﾠmore ﾠor ﾠless ﾠall ﾠof ﾠ
humanity ﾠ— ﾠthat ﾠis ﾠthe ﾠmiracle ﾠand ﾠis ﾠthe ﾠexception ﾠto ﾠevery ﾠlaw’, ﾠexplained ﾠthe ﾠ
philosopher. ﾠSerres, ﾠwriting ﾠin ﾠthe ﾠmiddle ﾠof ﾠthe ﾠ1970s, ﾠpointed ﾠhis ﾠfinger ﾠat ﾠthe ﾠexact ﾠ
place ﾠthat ﾠproduced ﾠthese ﾠexceptions: ﾠ‘the ﾠworld ﾠempire ﾠof ﾠIBM’. ﾠ(Serres ﾠ2007, ﾠ96) ﾠ ﾠUnderstandings ﾠof ﾠMaxwell’s ﾠdemon ﾠchanged ﾠwith ﾠquantum ﾠinformation ﾠtheory. ﾠFor ﾠ
Serres, ﾠparasitology ﾠrequired ﾠthinking ﾠabout ﾠthe ﾠexchange ﾠof ﾠboth ﾠ‘energy ﾠand ﾠ
information’ ﾠ(169). ﾠAccording ﾠto ﾠquantum ﾠmechanics, ﾠeven ﾠthe ﾠmost ﾠunobstrusive ﾠforms ﾠ
of ﾠobservation ﾠleft ﾠtheir ﾠmark: ﾠ‘Photon ﾠbombardment’ ﾠmade ﾠ‘complexity ﾠincrease’. ﾠ
Serres ﾠdrew ﾠfrom ﾠcontemporary ﾠexplanations ﾠof ﾠMaxwell’s ﾠdemon ﾠin ﾠterms ﾠof ﾠBrownian ﾠ
motion ﾠfluctuations ﾠand ﾠsolid ﾠstate, ﾠsemiconductor, ﾠphysics: ﾠ‘Irreversible ﾠtime ﾠbegins ﾠ
with ﾠthe ﾠparasitic ﾠnoise, ﾠwith ﾠfluctuations. ﾠ. ﾠ.’ ﾠMaxwell’s ﾠdemon ﾠwas ﾠa ﾠ‘valve’ ﾠthat ﾠ
behaved ﾠas ﾠa ﾠ‘semiconductor’ ﾠ(187). ﾠ ﾠ
The ﾠambition ﾠof ﾠSerres’s ﾠdemonological ﾠtract ﾠon ﾠparasites ﾠwas ﾠvast. ﾠHis ﾠconcern ﾠ
was ﾠto ﾠfind ﾠ‘how ﾠa ﾠvery ﾠfew ﾠpeople ﾠmanage ﾠto ﾠenslave ﾠthe ﾠgreatest ﾠnumber’ ﾠ(58). ﾠ
Questions ﾠof ﾠdomination ﾠof ﾠthe ﾠfew ﾠby ﾠthe ﾠmany ﾠwere ﾠfrequently ﾠseen ﾠas ﾠreversals ﾠof ﾠ
thermodynamic ﾠforces ﾠof ﾠentropy ﾠ— ﾠreversals ﾠthat ﾠcould ﾠonly ﾠbe ﾠaccomplished ﾠby ﾠ
demons ﾠsimilar ﾠto ﾠthe ﾠones ﾠthat ﾠMaxwell ﾠhad ﾠdescribed. ﾠThe ﾠdistribution ﾠof ﾠpower ﾠin ﾠ
society ﾠwas ﾠnot ﾠreaching ﾠequilibrium. ﾠAlthough ﾠa ﾠhot ﾠbody ﾠplaced ﾠnext ﾠto ﾠa ﾠcold ﾠone ﾠ
should ﾠcause ﾠa ﾠheat ﾠflow ﾠresulting ﾠin ﾠboth ﾠbodies ﾠreaching ﾠan ﾠintermediate ﾠtemperature, ﾠ
when ﾠit ﾠcame ﾠto ﾠthe ﾠflow ﾠof ﾠpower ﾠin ﾠsociety, ﾠthe ﾠresult ﾠwas ﾠinverse. ﾠThe ﾠpowerful ﾠwere ﾠ
gaining ﾠmore ﾠpower ﾠwhile ﾠthe ﾠweaker ﾠwere ﾠlosing ﾠit. ﾠAs ﾠeach ﾠday ﾠwent ﾠby, ﾠthe ﾠbalance ﾠ
worsened. ﾠ ﾠ
 ﾠ ﾠ ﾠ ﾠ Although ﾠtheir ﾠnumbers ﾠcould ﾠnever ﾠbe ﾠequal, ﾠthe ﾠposition ﾠbetween ﾠhosts ﾠand ﾠ
parasites ﾠwas ﾠnever ﾠfixed. ﾠParasites ﾠchanged ﾠpositions ﾠso ﾠrapidly, ﾠwhere ﾠ‘the ﾠparasited ﾠ
one ﾠparasites ﾠthe ﾠparasite’ ﾠmaking ﾠit ﾠimpossible ﾠto ﾠeliminate ﾠthem: ﾠ‘Chase ﾠthe ﾠparasite ﾠ
— ﾠhe ﾠcomes ﾠgalloping ﾠback, ﾠaccompanied, ﾠjust ﾠlike ﾠthe ﾠdemon ﾠof ﾠan ﾠexorcism, ﾠwith ﾠa ﾠ
thousand ﾠlike ﾠhim, ﾠbut ﾠmore ﾠferocious, ﾠhungrier, ﾠall ﾠbellowing, ﾠroaring ﾠclamouring’. ﾠ
Exorcism ﾠwas ﾠnot ﾠthe ﾠsolution; ﾠthe ﾠonly ﾠoption ﾠwas ﾠfor ﾠa ﾠhost ﾠto ﾠ‘counter-ﾭ‐‑parasite’ ﾠthe ﾠ
guests, ﾠturning ﾠthe ﾠtables. ﾠFor ﾠSerres, ﾠany ﾠchange ﾠin ﾠroles ﾠwas ﾠonly ﾠa ﾠmovement ﾠup ﾠor ﾠ
down ﾠthe ﾠparasitical ﾠchain, ﾠthe ﾠcascade. ﾠVictory ﾠwas ﾠalways ﾠrelational: ﾠ‘But ﾠthe ﾠone ﾠin ﾠ
the ﾠlast ﾠposition ﾠwins ﾠthis ﾠgame’. ﾠAlbeit ﾠmomentarily, ﾠbecause ﾠ‘the ﾠlast ﾠposition. ﾠ. ﾠ.is ﾠ
rather ﾠdifficult ﾠto ﾠmaintain’ ﾠ(45). ﾠ ﾠ
The ﾠarrow ﾠof ﾠtime, ﾠour ﾠthermodynamic ﾠcondition, ﾠthe ﾠinevitable ﾠwork ﾠof ﾠentropy, ﾠ
eventual ﾠdissipation ﾠand ﾠequilibrium ﾠwas ﾠaccompanied ﾠby ﾠan ﾠanalogous ﾠeffect ﾠleading ﾠ
toward ﾠdisequilibrium ﾠwhere ﾠ‘a ﾠvery ﾠfew ﾠpeople ﾠmanage ﾠto ﾠenslave ﾠthe ﾠgreatest ﾠ
number’. ﾠThis ﾠdisequilibrium ﾠresulted ﾠfrom ﾠthe ﾠwork ﾠof ﾠparasites ﾠparasiting ﾠeach ﾠother, ﾠ
occupying ﾠthe ﾠrole ﾠof ﾠhost ﾠonly ﾠmomentarily ﾠto ﾠfall ﾠback ﾠagain ﾠto ﾠthe ﾠmore ﾠnumerous ﾠ
condition ﾠof ﾠparasites. ﾠThe ﾠchain ﾠof ﾠparasitical ﾠrelations, ﾠaccording ﾠto ﾠSerres, ﾠconstituted ﾠ
the ﾠvery ﾠfabric ﾠof ﾠtemporal ﾠdevelopment: ﾠ‘the ﾠrelation ﾠdenoted ﾠby ﾠa ﾠsingle ﾠarrow ﾠis ﾠ
irreversible’. ﾠBecause ﾠof ﾠits ﾠirreversibility, ﾠparasitic ﾠchains ﾠwere ﾠalways ﾠunidirectional: ﾠ
‘The ﾠflow ﾠgoes ﾠone ﾠway, ﾠnever ﾠthe ﾠother. ﾠI ﾠcall ﾠthis ﾠsemiconduction, ﾠthis ﾠvalve, ﾠthis ﾠ
single ﾠarrow, ﾠthis ﾠrelation ﾠwithout ﾠa ﾠreversal ﾠof ﾠdirection, ﾠ“parasitic.”’ ﾠ(5) ﾠ ﾠ
In ﾠa ﾠuniverse ﾠ‘where ﾠwe ﾠeat ﾠat ﾠthe ﾠexpense ﾠof ﾠanother’, ﾠit ﾠwas ﾠessential ﾠto ﾠstudy ﾠ
not ﾠonly ﾠwho ﾠate ﾠwhom ﾠbut ﾠhow ﾠinformation ﾠwas ﾠused, ﾠdiverted ﾠor ﾠdistorted ﾠto ﾠfacilitate ﾠthis ﾠultimate ﾠaim. ﾠScientists, ﾠparticularly ﾠinformation ﾠtheorists, ﾠfought ﾠhard ﾠto ﾠ
control ﾠand ﾠuse ﾠparasites, ﾠwho ﾠalways ﾠpositioned ﾠthemselves ﾠat ﾠplaces ﾠof ﾠpotential ﾠ
interception, ﾠdiverting ﾠeverything ﾠfrom ﾠgoods ﾠto ﾠmessages ﾠin ﾠtheir ﾠfavour: ﾠ‘What ﾠpasses ﾠ
might ﾠbe ﾠa ﾠmessage, ﾠbut ﾠparasites ﾠ(static) ﾠprevent ﾠit ﾠfrom ﾠbeing ﾠheard, ﾠand ﾠsometimes ﾠ
from ﾠbeing ﾠsent’, ﾠhe ﾠwarned. ﾠInformation ﾠtheorists ﾠwere ﾠexperts ﾠin ﾠone ﾠform ﾠof ﾠ
exorcism, ﾠthat ﾠof ﾠeliminating ﾠnoise: ﾠ‘Eliminate ﾠthe ﾠparasites ﾠfrom ﾠthe ﾠchannel ﾠso ﾠthe ﾠ
message ﾠcan ﾠgo ﾠthrough ﾠas ﾠbest ﾠit ﾠcan’ ﾠwas ﾠtheir ﾠgoal ﾠ(56). ﾠDuring ﾠthese ﾠyears, ﾠother ﾠ
theorists ﾠlike ﾠthe ﾠphilosopher ﾠJean-ﾭ‐‑François ﾠLyotard ﾠjoined ﾠSerres ﾠin ﾠunderlining ﾠthe ﾠ
new ﾠimportance ﾠof ﾠinformation ﾠin ﾠcontemporary ﾠsociety ﾠ(Lyotard ﾠ1974). ﾠSerres’s ﾠ
parasites ﾠknew ﾠthat ﾠtheir ﾠpower ﾠdepended ﾠon ﾠinformation, ﾠnot ﾠonly ﾠon ﾠits ﾠcreation ﾠbut ﾠ
mainly ﾠits ﾠtheft. ﾠParasites’ ﾠultimate ﾠgoal ﾠwas ﾠ‘to ﾠwithdraw ﾠknowledge ﾠfrom ﾠthe ﾠgreatest ﾠ
number’ ﾠto ﾠincrease ﾠtheir ﾠpower. ﾠ‘Power’, ﾠhe ﾠexplained ﾠbaldly, ﾠwas ﾠ‘the ﾠbalance ﾠbeam ﾠ
between ﾠthe ﾠloci ﾠin ﾠwhich ﾠinformation ﾠis ﾠstocked ﾠand ﾠthose ﾠfrom ﾠwhich ﾠit ﾠis ﾠwithdrawn’ ﾠ
(Serres, ﾠ37). ﾠ ﾠ
Scientists ﾠoften ﾠaspired ﾠto ﾠgain ﾠthe ﾠposition ﾠof ﾠangels, ﾠnot ﾠonly ﾠin ﾠterms ﾠof ﾠtheir ﾠ
sensorial ﾠabilities, ﾠbut ﾠin ﾠterms ﾠof ﾠtheir ﾠrole ﾠas ﾠmessengers. ﾠWhen ﾠGalileo ﾠpublished ﾠhis ﾠ
Siderius ﾠNuncius, ﾠit ﾠwas ﾠprecisely ﾠthis ﾠaspect ﾠof ﾠsending ﾠand ﾠreceiving ﾠpure ﾠmessages ﾠ
that ﾠhe ﾠstressed. ﾠClassically, ﾠangels ﾠas ﾠmessengers ﾠof ﾠGod ﾠdeliver ﾠunmanipulated ﾠ
information, ﾠalthough ﾠthey ﾠdo ﾠnot ﾠusually ﾠnarrate ﾠthe ﾠmessage ﾠin ﾠdirect ﾠprose. ﾠDemons, ﾠ
however, ﾠare ﾠunder ﾠnotorious ﾠsuspicion ﾠof ﾠmanipulating ﾠtheir ﾠmessages. ﾠBoth ﾠ
messengers ﾠhave ﾠin ﾠcommon ﾠthat ﾠthey ﾠact ﾠas ﾠmediators ﾠbetween ﾠHeaven ﾠand ﾠEarth. ﾠ
Both ﾠestablish ﾠa ﾠcommunication ﾠchannel ﾠbetween ﾠthe ﾠrealm ﾠof ﾠimmanent ﾠthings ﾠand ﾠthe ﾠ
other ﾠworld ﾠwhich ﾠwithdraws ﾠitself ﾠfrom ﾠexperience. ﾠWithin ﾠthis ﾠscheme ﾠof ﾠ
communication, ﾠangels ﾠexclusively ﾠfunction ﾠin ﾠsuch ﾠa ﾠway ﾠthat ﾠthey ﾠcarry ﾠmessages ﾠ
without ﾠinfluencing ﾠthe ﾠcontents. ﾠThomas ﾠAquinas ﾠdepicted ﾠangels ﾠas ﾠthe ﾠmouthpiece ﾠ
of ﾠGod. ﾠPatiently, ﾠthey ﾠtransmit ﾠinformation ﾠunaltered ﾠand ﾠundeformed. ﾠDemons ﾠact ﾠ
differently. ﾠThey ﾠoffer ﾠa ﾠspecific ﾠforce ﾠof ﾠproduction ﾠenabling ﾠthem ﾠto ﾠmanipulate ﾠ
information. ﾠ ﾠ
In ﾠ1964, ﾠthe ﾠmedia ﾠtheorist ﾠMarshall ﾠMcLuhan ﾠdescribed ﾠelectric ﾠlight ﾠas ﾠ‘pure ﾠ
information’, ﾠas ﾠa ﾠ‘medium ﾠwithout ﾠa ﾠmessage’ ﾠ(McLuhan ﾠ1964, ﾠ8). ﾠBut ﾠlight ﾠwas ﾠnot ﾠas ﾠ
pure ﾠas ﾠMcLuhan ﾠmade ﾠit ﾠto ﾠbe. ﾠAlthough ﾠMcLuhan ﾠgave ﾠto ﾠ‘electric ﾠlight’ ﾠthe ﾠrole ﾠ
classically ﾠtaken ﾠby ﾠangels ﾠas ﾠmessage ﾠdeliverers, ﾠquantum ﾠphysicists ﾠstressed ﾠits ﾠ
distorting ﾠaspects. ﾠSerres ﾠexplained ﾠhow ﾠ‘People ﾠalways ﾠtalk ﾠabout ﾠthe ﾠlight ﾠthat ﾠis ﾠ
indispensable ﾠfor ﾠseeing ﾠand ﾠobserving. ﾠEven ﾠMaxwell’s ﾠdemon ﾠneeds ﾠthis ﾠlight’ ﾠ(236). ﾠ
In ﾠcontrast ﾠto ﾠMcLuhan, ﾠSerres ﾠstressed ﾠthe ﾠviolence ﾠof ﾠall ﾠtechnologies ﾠthat ﾠallowed ﾠfor ﾠ
seeing ﾠ— ﾠeven ﾠthat ﾠof ﾠelectric ﾠlight, ﾠbecause ﾠof ﾠthe ﾠphoton ﾠbombardment ﾠwhich ﾠthe ﾠ
demon ﾠrequired ﾠeven ﾠto ﾠsee. ﾠIt ﾠwas ﾠthis ﾠaspect ﾠthat ﾠthe ﾠmedia ﾠtheorist ﾠFriedrich ﾠKittler ﾠ
criticised ﾠwhen ﾠhe ﾠread ﾠMcLuhan, ﾠespecially ﾠbecause ﾠof ﾠits ﾠtheological ﾠimplications. ﾠ
Kittler ﾠpointed ﾠout ﾠthat ﾠMcLuhan ﾠ‘converted ﾠto ﾠCatholicism ﾠlong ﾠbefore ﾠhis ﾠ
international ﾠcareer’. ﾠThe ﾠGerman ﾠtheorist ﾠcriticised ﾠthe ﾠ‘arch-ﾭ‐‑catholic ﾠmedia ﾠcult’ ﾠdeveloping ﾠaround ﾠMcLuhan. ﾠ‘McLuhan’, ﾠmocked ﾠKittler, ﾠ‘confuses ﾠthe ﾠHoly ﾠSpirit ﾠand ﾠ
Turing’s ﾠmachine’ ﾠ(Kittler ﾠ2010, ﾠ30). ﾠThe ﾠHoly ﾠParaclete’s ﾠimpressive ﾠpolyglot ﾠtalents ﾠ— ﾠ
the ﾠsacred ﾠgift ﾠof ﾠcommunication ﾠand ﾠtongues ﾠ— ﾠwas ﾠnot ﾠgiven ﾠfor ﾠfree, ﾠafter ﾠall. ﾠ ﾠ
 ﾠ
Demons ﾠand ﾠservants ﾠ ﾠ
The ﾠwork ﾠof ﾠboth ﾠparasites ﾠand ﾠdemons ﾠwas ﾠoften ﾠmenial: ﾠ‘To ﾠwork ﾠis ﾠto ﾠsort. ﾠ
Maxwell’s ﾠdemon ﾠis ﾠunavoidable, ﾠjust ﾠlike ﾠthe ﾠparasite’. ﾠIt ﾠlay ﾠalways ﾠsomewhere ﾠ
‘between ﾠthe ﾠgod ﾠand ﾠthe ﾠservant’. ﾠThe ﾠclose ﾠsemantics ﾠof ﾠdemon ﾠand ﾠdemonstrator, ﾠas ﾠ
the ﾠlaboratory ﾠservant ﾠis ﾠcalled ﾠin ﾠthe ﾠearly ﾠRoyal ﾠSociety, ﾠis ﾠa ﾠfirst ﾠhint ﾠwhile ﾠpursuing ﾠ
the ﾠrelationship ﾠbetween ﾠdemons ﾠand ﾠ(scientific) ﾠservants. ﾠWithin ﾠthe ﾠscenarios ﾠof ﾠ
Maxwell ﾠor ﾠLaplace, ﾠthe ﾠdemon ﾠsystematically ﾠoccupies ﾠthe ﾠposition ﾠwhich ﾠin ﾠreal ﾠ
experimental ﾠarrangements ﾠare ﾠheld ﾠby ﾠthe ﾠlaboratory ﾠservant. ﾠDespite ﾠof ﾠvarying ﾠ
strategies ﾠin ﾠorder ﾠto ﾠexorcise ﾠthem, ﾠthe ﾠdemonic ﾠservants ﾠor ﾠserving ﾠdemons ﾠremain ﾠan ﾠ
indispensable, ﾠalbeit ﾠnotoriously ﾠignored, ﾠbasic ﾠpart ﾠof ﾠexperimental ﾠarrangements. ﾠ
Thanks ﾠto ﾠtheir ﾠsometimes ﾠmanual, ﾠsometimes ﾠmental ﾠwork ﾠduring ﾠexperiments, ﾠthey ﾠ
serve ﾠto ﾠstimulate ﾠnew ﾠdiscoveries, ﾠbeing ﾠprivileged ﾠcreators ﾠof ﾠfirst-ﾭ‐‑hand ﾠknowledge. ﾠ
As ﾠwith ﾠdemons, ﾠthe ﾠrole ﾠof ﾠlaboratory ﾠassistants ﾠand ﾠscientific ﾠservants ﾠof ﾠall ﾠkinds ﾠare ﾠ
also ﾠsystematically ﾠneglected ﾠin ﾠthe ﾠannals ﾠof ﾠscientific ﾠhistoriography. ﾠ ﾠ
In ﾠthe ﾠ1970s, ﾠcomputers ﾠstarted ﾠto ﾠbe ﾠconceived ﾠas ﾠservants. ﾠMax ﾠV. ﾠMathews, ﾠthe ﾠ
father ﾠof ﾠcomputer ﾠmusic ﾠwho ﾠworked ﾠat ﾠAT&T ﾠBell ﾠLabs, ﾠpredicted ﾠhow ﾠ‘digital ﾠ
computers ﾠgive ﾠpromise ﾠof ﾠserving ﾠmankind ﾠas ﾠno ﾠother ﾠmachine ﾠand ﾠno ﾠanimal ﾠhas ﾠ
ever ﾠdone’. ﾠA ﾠdecade ﾠearlier ﾠin ﾠ1960, ﾠJoseph ﾠCarl ﾠLicklider ﾠand ﾠBob ﾠTaylor, ﾠvisionaries ﾠ
of ﾠan ﾠonline ﾠcommunity ﾠmediated ﾠby ﾠcomputers ﾠand ﾠworking ﾠat ﾠthe ﾠPalo ﾠAlto ﾠResearch ﾠ
Center ﾠ(PARC), ﾠimagined ﾠa ﾠpersonal ﾠcomputer, ﾠnamed ﾠOLIVER, ﾠarguing ﾠthat ﾠit ﾠwas ﾠan ﾠ
‘on-ﾭ‐‑line ﾠinteractive ﾠvicarious ﾠexpediter ﾠand ﾠresponder’. ﾠAn ﾠOLIVER ﾠwas ﾠconceived ﾠas ﾠa ﾠ
servant ﾠfor ﾠservants, ﾠone ﾠthat ﾠ‘acts ﾠon ﾠbehalf ﾠof ﾠits ﾠprincipal, ﾠtaking ﾠcare ﾠof ﾠminor ﾠ
matters ﾠthat ﾠdo ﾠnot ﾠrequire ﾠhis ﾠpersonal ﾠattention ﾠand ﾠbuffering ﾠfrom ﾠthe ﾠdemanding ﾠ
world. ﾠ‘You ﾠare ﾠdescribing ﾠa ﾠsecretary’, ﾠyou ﾠwill ﾠsay. ﾠBut ﾠno! ﾠSecretaries ﾠwill ﾠhave ﾠ
OLIVERS’ ﾠ(Licklider ﾠ1960/1990, ﾠ38). ﾠ ﾠ
The ﾠservile ﾠtasks ﾠdone ﾠby ﾠcomputers ﾠwere ﾠdescribed ﾠas ﾠbeing ﾠdone ﾠby ﾠdemons, ﾠ
who ﾠwere ﾠnow ﾠworking ﾠinside ﾠcomputer ﾠsystems. ﾠIn ﾠ1963 ﾠFernando ﾠJ. ﾠCorbató, ﾠworking ﾠ
at ﾠMIT ﾠwith ﾠan ﾠIBM ﾠ7094, ﾠexplained ﾠhow ﾠhis ﾠteam ﾠstarted ﾠto ﾠ‘fancifully. ﾠ. ﾠ.use ﾠthe ﾠword ﾠ
daemon ﾠto ﾠdescribe ﾠbackground ﾠprocesses ﾠwhich ﾠworked ﾠtirelessly ﾠto ﾠperform ﾠsystem ﾠ
chores’. ﾠThe ﾠterm ﾠreferred ﾠto ﾠMaxwell’s ﾠdemon: ﾠ‘Our ﾠuse ﾠof ﾠthe ﾠword ﾠdaemon ﾠwas ﾠ
inspired ﾠby ﾠthe ﾠMaxwell’s ﾠdaemon ﾠof ﾠphysics ﾠand ﾠthermodynamics’, ﾠCorbató ﾠexplained ﾠ
(Steinberg ﾠ2002). ﾠ
When ﾠdelivering ﾠhis ﾠClifford ﾠPaterson ﾠLecture ﾠin ﾠ1979, ﾠGordon ﾠGeorge ﾠScarrott ﾠ
made ﾠthis ﾠchange ﾠclear ﾠalready ﾠin ﾠits ﾠtitle, ﾠ‘From ﾠComputing ﾠSlave ﾠto ﾠKnowledgeable ﾠ
Servant’. ﾠHe ﾠexplained ﾠthe ﾠshift: ﾠ‘The ﾠoriginal ﾠobjective ﾠof ﾠcomputer ﾠdesign. ﾠ. ﾠ.was ﾠto ﾠ
devise ﾠa ﾠcomputing ﾠslave. ﾠ. ﾠ.without ﾠthe ﾠbenefit ﾠof ﾠany ﾠconsideration ﾠof ﾠthe ﾠrole ﾠof ﾠ‘information’. ﾠ. ﾠ.or ﾠthe ﾠconsequential ﾠrequirements ﾠfor ﾠdevices ﾠto ﾠassist ﾠpeople ﾠto ﾠhandle ﾠ
their ﾠinformation’. ﾠScarrott ﾠdetailed ﾠthe ﾠrole ﾠof ﾠthe ﾠservant ﾠin ﾠcomputing ﾠcommunication ﾠ
theory. ﾠWhile ﾠ‘a ﾠslave ﾠsimply ﾠobeys ﾠinstructions. ﾠ. ﾠ.the ﾠgood ﾠservant ﾠunderstands ﾠand ﾠ
respects ﾠhis ﾠmaster ﾠwell ﾠenough ﾠto ﾠrespond ﾠconstructively, ﾠeven ﾠif ﾠhis ﾠinstructions ﾠare ﾠ
incomplete ﾠor ﾠinternally ﾠinconsistent’. ﾠThe ﾠservant’s ﾠcontribution ﾠto ﾠcommunication ﾠwas ﾠ
essential: ﾠ‘The ﾠgood ﾠservant ﾠdoes ﾠthis ﾠby ﾠunderstanding ﾠor ﾠeven ﾠanticipating ﾠhis ﾠ
master’s ﾠwishes ﾠand ﾠusing ﾠhis ﾠown ﾠinitiative ﾠto ﾠmeet ﾠthem’. ﾠ(Scarrott ﾠ1979, ﾠ5ff.; ﾠ15f.) ﾠ
Since ﾠthen, ﾠthe ﾠword ﾠdemon ﾠor ﾠdaemon ﾠin ﾠcomputing ﾠcontinued ﾠto ﾠdesignate ﾠservile, ﾠ
clean-ﾭ‐‑up ﾠbackground ﾠchores ﾠperformed ﾠby ﾠcomputers, ﾠgiving ﾠbirth ﾠto ﾠthe ﾠnow ﾠ
pervasive ﾠMAILER-ﾭ‐‑DAEMON. ﾠIn ﾠthe ﾠgeneral ﾠsense, ﾠdaemon ﾠis ﾠan ﾠolder ﾠform ﾠof ﾠthe ﾠ
word ﾠdemon, ﾠfrom ﾠthe ﾠGreek ﾠδαʯίﾵʼων. ﾠIn ﾠone ﾠof ﾠthe ﾠso-ﾭ‐‑called ﾠ‘bibles’ ﾠof ﾠcomputer ﾠ
handbooks, ﾠthe ﾠUnix ﾠSystem ﾠAdministration ﾠHandbook, ﾠthe ﾠcomputing ﾠexpert ﾠEvi ﾠ
Nemeth ﾠdescribed ﾠtheiruse ﾠof ﾠthe ﾠterm: ﾠ ﾠ
‘Daemon’ ﾠis ﾠactually ﾠa ﾠmuch ﾠolder ﾠform ﾠof ﾠ‘demon’; ﾠdaemons ﾠhave ﾠno ﾠ
particular ﾠ bias ﾠ towards ﾠ good ﾠ or ﾠ evil, ﾠ but ﾠ rather ﾠ serve ﾠ to ﾠ help ﾠ define ﾠ a ﾠ
person’s ﾠ character ﾠ or ﾠ personality. ﾠ The ﾠ ancient ﾠ Greeks’ ﾠ concept ﾠ of ﾠ a ﾠ
‘personal ﾠ daemon’ ﾠ was ﾠ similar ﾠ to ﾠ the ﾠ modern ﾠ concept ﾠ of ﾠ a ﾠ ‘guardian ﾠ
angel’ ﾠ— ﾠeudaemonia ﾠis ﾠthe ﾠstate ﾠof ﾠbeing ﾠhelped ﾠor ﾠprotected ﾠby ﾠa ﾠkindly ﾠ
spirit. ﾠ ﾠ
‘As ﾠa ﾠrule, ﾠUNIX ﾠsystems ﾠseem ﾠto ﾠbe ﾠinfested ﾠwith ﾠboth ﾠdaemons ﾠanddemons’, ﾠshe ﾠ
concluded ﾠ(Nemeth ﾠ1989, ﾠ403). ﾠ ﾠ
 ﾠ
Information ﾠ ﾠ
From ﾠthe ﾠ1950s ﾠonward, ﾠmost ﾠquestions ﾠabout ﾠhow ﾠdemons ﾠfunctioned ﾠcentered ﾠ
on ﾠtheir ﾠrole ﾠin ﾠthe ﾠtransfer ﾠof ﾠinformation. ﾠScientists ﾠand ﾠphilosophers ﾠacross ﾠfields ﾠand ﾠ
disciplines ﾠasked ﾠif ﾠinformation ﾠwas ﾠalso ﾠsubject ﾠto ﾠthe ﾠlaw ﾠof ﾠthermodynamics. ﾠ
Thermodynamics ﾠclearly ﾠpredicted ﾠunidirectional ﾠdissipation, ﾠdecay, ﾠand ﾠheat-ﾭ‐‑loss ﾠ
leading ﾠto ﾠan ﾠeventual ﾠequilibrium. ﾠWas ﾠthe ﾠtransfer ﾠand ﾠstorage ﾠof ﾠinformation ﾠsubject ﾠ
to ﾠthe ﾠsame ﾠeffects ﾠas ﾠthat ﾠof ﾠenergy? ﾠIf ﾠnot, ﾠcould ﾠinformation ﾠbe ﾠused ﾠto ﾠmitigate, ﾠ
combat ﾠor ﾠeven ﾠstunt ﾠthe ﾠsecond ﾠlaw ﾠof ﾠthermodynamics? ﾠAt ﾠthe ﾠcentre ﾠof ﾠthese ﾠ
questions ﾠstood ﾠinquiries ﾠinto ﾠthe ﾠlimits ﾠof ﾠknowledge, ﾠthe ﾠpower ﾠof ﾠcomputers, ﾠand ﾠthe ﾠ
possibility ﾠof ﾠreaching ﾠsocial ﾠequilibrium. ﾠIn ﾠall ﾠof ﾠthese ﾠareas, ﾠdemons, ﾠsome ﾠgood ﾠsome ﾠ
bad, ﾠplayed ﾠimportant ﾠroles. ﾠ ﾠ
In ﾠ1929, ﾠthe ﾠphysicist ﾠLeo ﾠSzilard, ﾠknown ﾠfor ﾠconceiving ﾠthe ﾠpossibility ﾠof ﾠnuclear ﾠ
chain ﾠreactions ﾠa ﾠfew ﾠyears ﾠlater, ﾠpublished ﾠan ﾠimportant ﾠexorcism ﾠof ﾠMaxwell’s ﾠdemon. ﾠ
In ﾠhis ﾠpaper, ﾠSzilard ﾠclaimed ﾠthat ﾠnothing ﾠwas ﾠfree ﾠ— ﾠnot ﾠeven ﾠmeasurement. ﾠYet ﾠin ﾠthe ﾠ
years ﾠthat ﾠfollowed ﾠdemons ﾠonce ﾠagain ﾠemerged ﾠgalloping ﾠand ﾠbellowing ﾠlike ﾠnever ﾠ
before, ﾠand ﾠin ﾠno ﾠsmall ﾠpart ﾠin ﾠconnection ﾠto ﾠSzilard’s ﾠand ﾠothers’ ﾠwork ﾠon ﾠatomic ﾠ
energy. ﾠIt ﾠwas ﾠclear ﾠthat ﾠfrom ﾠthe ﾠtime ﾠwhen ﾠSzilard ﾠpublished ﾠhis ﾠpaper ﾠin ﾠ1929 ﾠto ﾠthe ﾠ
late ﾠ1940s, ﾠscientists ﾠhad ﾠradically ﾠchanged ﾠtheir ﾠviews ﾠabout ﾠgetting ﾠsomething ﾠfrom ﾠnothing. ﾠIn ﾠparticular, ﾠradioactivity, ﾠthe ﾠatomic ﾠbomb, ﾠservomechanisms, ﾠand ﾠearly ﾠ
computer ﾠsystems ﾠled ﾠmany ﾠto ﾠrethink ﾠquestions ﾠof ﾠenergy, ﾠinformation ﾠand ﾠ
knowledge. ﾠ ﾠ
While ﾠstill ﾠworking ﾠat ﾠthe ﾠCruft ﾠLaboratory ﾠat ﾠHarvard ﾠand ﾠpreparing ﾠto ﾠmove ﾠ
the ﾠInternational ﾠBusiness ﾠMachines ﾠCorporation ﾠ(now ﾠknown ﾠas ﾠIBM) ﾠas ﾠdirector, ﾠthe ﾠ
mathematician, ﾠinformation ﾠtheorist, ﾠand ﾠsolid ﾠstate ﾠphysicist ﾠLeón ﾠBrillouin ﾠexplained ﾠ
the ﾠlimitations ﾠof ﾠthe ﾠsecond ﾠlaw ﾠof ﾠthermodynamics, ﾠrethinking ﾠthe ﾠrole ﾠof ﾠMaxwell’s ﾠ
demon. ﾠBrillouin ﾠbelieved ﾠin ﾠthis ﾠalmost ﾠsacred ﾠlaw, ﾠbut ﾠhe ﾠnonetheless ﾠinsisted ﾠit ﾠwas ﾠ
not ﾠ‘strictly ﾠenforced’, ﾠsince ﾠit ﾠhad ﾠclearly ﾠallowed ﾠfor ﾠ‘some ﾠsort ﾠof ﾠmiracle’ ﾠto ﾠtake ﾠ
place: ﾠscientist’s ﾠutilisation ﾠof ﾠuranium. ﾠ‘Uranium ﾠremained ﾠstable ﾠand ﾠquiet ﾠfor ﾠ
thousands ﾠof ﾠcenturies; ﾠthen ﾠcame ﾠsome ﾠscientists, ﾠwho ﾠbuilt ﾠa ﾠpile ﾠand ﾠa ﾠbomb ﾠand, ﾠlike ﾠ
a ﾠnaughty ﾠboy ﾠin ﾠthe ﾠkitchen, ﾠblew ﾠup ﾠa ﾠwhole ﾠcity’, ﾠhe ﾠexplained ﾠ(Brillouin ﾠ1949, ﾠ560). ﾠ
At ﾠfirst, ﾠBrillouin ﾠdid ﾠnot ﾠattempt ﾠto ﾠcreate ﾠan ﾠalternative ﾠexplanation ﾠof ﾠ‘the ﾠparadox ﾠof ﾠ
Maxwell’s ﾠdemon’ ﾠat ﾠthe ﾠmolecular ﾠlevel. ﾠHe ﾠwas ﾠsatisfied ﾠto ﾠclaim ﾠthat, ﾠat ﾠleast ﾠon ﾠthe ﾠ
macroscopic ﾠhuman ﾠscale, ﾠviolations ﾠto ﾠthe ﾠsecond ﾠlaw ﾠwere ﾠrampant. ﾠAlthough ﾠthe ﾠ
demon ﾠhad ﾠbeen ﾠsufficiently ﾠexorcised ﾠsince ﾠSzilard ﾠpublished ﾠhis ﾠpaper ﾠand ﾠmade ﾠit ﾠ
‘unthinkable’ ﾠto ﾠthink ﾠof ﾠa ﾠdemon ﾠ‘standing ﾠby ﾠa ﾠtrapdoor ﾠand ﾠopening ﾠit ﾠonly ﾠfor ﾠfast ﾠ
molecules’, ﾠthe ﾠsituation ﾠstill ﾠseemed ﾠdramatically ﾠdifferent ﾠon ﾠa ﾠmacroscopic ﾠscale. ﾠ ﾠ
How ﾠdo ﾠclear ﾠexceptions ﾠto ﾠthe ﾠlaw ﾠof ﾠthermodynamics ﾠbecome ﾠfeasible ﾠon ﾠa ﾠ
large ﾠscale, ﾠasked ﾠBrillouin? ﾠThe ﾠphysicist ﾠprovided ﾠa ﾠquick ﾠanswer: ﾠ‘Man ﾠopens ﾠthe ﾠ
window ﾠwhen ﾠthe ﾠweather ﾠis ﾠhot ﾠand ﾠcloses ﾠit ﾠon ﾠcold ﾠdays!’ ﾠ(566) ﾠFrom ﾠthese ﾠsimple ﾠ
types ﾠof ﾠactions, ﾠimportant ﾠexceptions ﾠoccurred: ﾠ‘conditions ﾠforbidden ﾠon ﾠa ﾠsmall ﾠscale ﾠ
are ﾠpermitted ﾠon ﾠa ﾠlarge ﾠone’. ﾠIt ﾠwas ﾠimportant, ﾠhe ﾠargued, ﾠto ﾠfocus ﾠon ﾠphenomena ﾠon ﾠ
the ﾠ‘fringe ﾠof ﾠthe ﾠsecond ﾠprinciple’. ﾠNeither ﾠuranium ﾠbombs ﾠnor ﾠ‘large-ﾭ‐‑scale ﾠcomputing ﾠ
machinery’, ﾠ(567) ﾠseemed ﾠto ﾠfit ﾠthe ﾠnineteenth-ﾭ‐‑century ﾠconcepts ﾠof ﾠentropy ﾠnor ﾠthe ﾠ
demons ﾠassociated ﾠwith ﾠit. ﾠ ﾠ
At ﾠthe ﾠtime ﾠthat ﾠBrillouin ﾠwas ﾠwriting, ﾠthe ﾠsimple ﾠact ﾠof ﾠopening ﾠand ﾠclosing ﾠ
windows ﾠhad ﾠbeen ﾠoutsourced ﾠyet ﾠone ﾠmore ﾠtime. ﾠAfter ﾠhaving ﾠbeen ﾠpassed ﾠfrom ﾠthe ﾠ
master ﾠto ﾠthe ﾠservant ﾠin ﾠthe ﾠbourgeois ﾠhouseholds ﾠof ﾠthe ﾠnineteenth ﾠcentury, ﾠit ﾠhad ﾠ
finally ﾠbeen ﾠdelegated ﾠto ﾠthe ﾠthermostat. ﾠNorbert ﾠWiener, ﾠauthor ﾠof ﾠCybernetics ﾠ(1948) ﾠ
and ﾠone ﾠof ﾠthe ﾠprincipal ﾠfounders ﾠof ﾠthe ﾠfield, ﾠexplained ﾠthis ﾠlittle ﾠinstrument’s ﾠ
importance. ﾠ‘The ﾠordinary ﾠthermostat ﾠby ﾠwhich ﾠwe ﾠregulate ﾠthe ﾠheating ﾠof ﾠa ﾠhouse ﾠis’, ﾠ
he ﾠexplained, ﾠan ﾠexample ﾠof ﾠ‘a ﾠfeedback ﾠchain ﾠin ﾠwhich ﾠno ﾠhuman ﾠelement ﾠintervenes’. ﾠ
Like ﾠBrillouin, ﾠWiener ﾠthought ﾠabout ﾠMaxwell’s ﾠdemon ﾠin ﾠthis ﾠcontext. ﾠBoth ﾠaccepted ﾠ
the ﾠsecond ﾠlaw ﾠof ﾠthermodynamics ﾠas ﾠwell ﾠas ﾠpre-ﾭ‐‑existing ﾠexorcisms ﾠof ﾠMaxwell’s ﾠ
demon ﾠthat ﾠmade ﾠit ﾠstandard ﾠknowledge ﾠthat ﾠ‘it ﾠis ﾠimpossible ﾠto ﾠobtain ﾠany ﾠ
information. ﾠ. ﾠ. ﾠwithout ﾠa ﾠ. ﾠ. ﾠ. ﾠeffect ﾠon ﾠthe ﾠenergy ﾠof ﾠthe ﾠparticle ﾠexamined’ ﾠ(Wiener ﾠ
1948/1965, ﾠ58). ﾠBut ﾠboth ﾠWiener ﾠand ﾠBrillouin ﾠwere ﾠnonetheless ﾠsure ﾠthat ﾠthe ﾠdemon ﾠ
existed ﾠin ﾠcertain ﾠsituations. ﾠ‘Nevertheless’, ﾠWiener ﾠcautioned, ﾠ‘there ﾠmay ﾠbe ﾠa ﾠquite ﾠ
appreciable ﾠinterval ﾠof ﾠtime ﾠbefore ﾠthe ﾠdemon ﾠis ﾠdeconditioned, ﾠand ﾠthis ﾠtime ﾠmay ﾠbe ﾠso ﾠprolonged ﾠthat ﾠwe ﾠmay ﾠspeak ﾠof ﾠthe ﾠactive ﾠphase ﾠof ﾠthe ﾠdemon ﾠas ﾠmetastable’ ﾠ(Ibid). ﾠHis ﾠ
conclusion, ﾠthat ﾠis, ﾠhis ﾠbelief ﾠin ﾠdemons, ﾠwas ﾠclearly ﾠstated: ﾠ‘There ﾠis ﾠno ﾠreason ﾠto ﾠ
suppose ﾠthat ﾠmetastable ﾠdemons ﾠdo ﾠnot ﾠin ﾠfact ﾠexist’. ﾠ(Ibid) ﾠIn ﾠaddition ﾠto ﾠthe ﾠuranium ﾠ
and ﾠlarge-ﾭ‐‑scale ﾠcomputing ﾠthat ﾠbothered ﾠBrillouin, ﾠall ﾠthese ﾠseemingly ﾠinnocuous ﾠ
delegations ﾠto ﾠthermostats, ﾠgovernors, ﾠand ﾠservo-ﾭ‐‑mechanisms ﾠof ﾠvarious ﾠkinds ﾠwere ﾠ
leading ﾠtop ﾠscientists ﾠto ﾠre-ﾭ‐‑evaluate ﾠthe ﾠplace ﾠof ﾠdemons ﾠin ﾠtheir ﾠmidst.
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Brillouin, ﾠWiener ﾠand ﾠmany ﾠother ﾠscientists ﾠworking ﾠin ﾠthe ﾠpost-ﾭ‐‑war ﾠperiod ﾠ
understood ﾠand ﾠaccepted ﾠSzilard’s ﾠargument ﾠthat ﾠin ﾠorder ﾠto ﾠwork, ﾠthe ﾠdemon ﾠneeded ﾠ
to ﾠtake ﾠa ﾠmeasurement, ﾠthat ﾠthis ﾠmeasurement ﾠwas ﾠinformation ﾠabout ﾠa ﾠgiven ﾠparticle, ﾠ
and ﾠthat ﾠobtaining ﾠthat ﾠinformation ﾠrequired ﾠenergy. ﾠYet ﾠmany ﾠof ﾠthese ﾠscientists ﾠdid ﾠ
not ﾠbelieve ﾠthat ﾠthere ﾠwas ﾠan ﾠexact ﾠone-ﾭ‐‑to-ﾭ‐‑one ﾠcorrespondence ﾠin ﾠthe ﾠexpenditure ﾠof ﾠ
energy ﾠand ﾠthe ﾠgain ﾠin ﾠinformation. ﾠWiener ﾠput ﾠit ﾠplainly: ﾠ‘Information ﾠis ﾠinformation, ﾠ
not ﾠmatter ﾠor ﾠenergy’. ﾠ(Wiener ﾠ1948/1965, ﾠ132) ﾠBrillouin ﾠexplained ﾠthe ﾠsame ﾠidea ﾠin ﾠ
different ﾠterms: ﾠ‘Take ﾠan ﾠissue ﾠof ﾠthe ﾠNew ﾠYork ﾠTimes, ﾠthe ﾠbook ﾠon ﾠCybernetics, ﾠand ﾠan ﾠ
equal ﾠweight ﾠof ﾠscrap ﾠpaper. ﾠDo ﾠthey ﾠhave ﾠthe ﾠsame ﾠentropy? ﾠAccording ﾠto ﾠthe ﾠusual ﾠ
physical ﾠdefinition, ﾠthe ﾠanswer ﾠis ﾠ“yes.”’ ﾠ(Brillouin ﾠ1949, ﾠ566) ﾠBut ﾠanswering ﾠyes, ﾠ
according ﾠto ﾠBrillouin, ﾠwas ﾠan ﾠoverly ﾠ‘hasty ﾠconclusion’. ﾠFor ﾠhim, ﾠ‘information ﾠvalue’ ﾠ
could ﾠnot ﾠbe ﾠdetermined ﾠin ﾠthe ﾠsame ﾠmanner ﾠas ﾠother ﾠphysical ﾠvalues. ﾠ ﾠ
Philosophers ﾠof ﾠscience ﾠweighed ﾠin ﾠon ﾠthe ﾠmatter. ﾠSir ﾠKarl ﾠPopper ﾠalways ﾠ
believed ﾠthat ﾠthere ﾠwas ﾠsomething ﾠmore ﾠto ﾠinformation ﾠand ﾠto ﾠknowledge ﾠthat ﾠ
differentiated ﾠit ﾠfrom ﾠenergy ﾠ(Popper ﾠ1957). ﾠThe ﾠphilosopher ﾠPaul ﾠFeyerabend ﾠwas ﾠ
uncharacteristically ﾠoptimistic, ﾠthinking ﾠthat ﾠknowledge ﾠcould ﾠhelp ﾠmitigate ﾠthe ﾠ
otherwise ﾠdebilitating ﾠforces ﾠof ﾠentropy. ﾠHe ﾠsided ﾠexplicitly ﾠwith ﾠPopper ﾠand ﾠBrillouin, ﾠ
concluding ﾠthat ﾠthe ﾠexistence ﾠof ﾠthese ﾠdemons ﾠwas ﾠ‘in ﾠprinciple ﾠpossible’. ﾠRudolph ﾠ
Carnap ﾠ(1977) ﾠwas ﾠmore ﾠcautious, ﾠacknowledging ﾠthe ﾠneed ﾠto ﾠthink ﾠof ﾠthe ﾠ‘important ﾠ
relations ﾠbetween ﾠthe ﾠtwo ﾠconcepts’ ﾠof ﾠentropy ﾠin ﾠinformation ﾠtheory ﾠand ﾠ
thermodynamics ﾠ(Carnap ﾠ1977). ﾠ
Not ﾠeveryone, ﾠhowever, ﾠbelieved ﾠthat ﾠthis ﾠpoltergeist ﾠwas ﾠall ﾠthat ﾠpervasive ﾠor ﾠ
that ﾠthe ﾠobtainment ﾠof ﾠinformation ﾠcould ﾠlead ﾠto ﾠsuch ﾠsimple ﾠviolations ﾠof ﾠthe ﾠsecond ﾠ
law. ﾠThe ﾠphysicist ﾠRichard ﾠFeynman ﾠin ﾠ1963 ﾠargued ﾠthat ﾠafter ﾠoperating ﾠfor ﾠa ﾠlimited ﾠ
amount ﾠof ﾠtime, ﾠ‘the ﾠdemon. ﾠ. ﾠ.must ﾠheat ﾠup’. ﾠ‘Soon’, ﾠhe ﾠargued, ﾠ‘it ﾠcannot ﾠtell ﾠwhether ﾠit ﾠ
is ﾠcoming ﾠor ﾠgoing, ﾠmuch ﾠless ﾠwhether ﾠthe ﾠmolecules ﾠare ﾠcoming ﾠor ﾠgoing, ﾠso ﾠit ﾠdoes ﾠnot ﾠ
work’ ﾠ(Feynman ﾠet ﾠal. ﾠ1965, ﾠ5). ﾠThe ﾠphysicist ﾠOliver ﾠPenrose ﾠin ﾠ1970 ﾠadvanced ﾠa ﾠsimilar ﾠ
argument ﾠin ﾠterms ﾠof ﾠan ﾠincrease ﾠin ﾠthe ﾠneed ﾠto ﾠstore ﾠinformation, ﾠwhich ﾠwould ﾠoffset ﾠ
any ﾠgain ﾠfrom ﾠit ﾠ(Penrose ﾠ1970). ﾠ ﾠ
Wiener’s ﾠview ﾠthat ﾠ‘information ﾠwas ﾠinformation’ ﾠwas ﾠincreasingly ﾠdismantled. ﾠ
In ﾠ1986, ﾠworking ﾠat ﾠIBM, ﾠRolf ﾠLandauer, ﾠin ﾠhis ﾠown ﾠexorcism ﾠof ﾠthe ﾠdemon, ﾠexplained ﾠ
the ﾠnew ﾠconception ﾠof ﾠinformation ﾠin ﾠthe ﾠera ﾠof ﾠthepersonal ﾠcomputer: ﾠ‘Information, ﾠ
numerical ﾠor ﾠotherwise, ﾠis ﾠnot ﾠan ﾠabstraction, ﾠbut ﾠis ﾠinevitable ﾠtied ﾠto ﾠa ﾠphysical ﾠrepresentation. ﾠ. ﾠ. ﾠ. ﾠThere ﾠis ﾠreally ﾠno ﾠsoftware, ﾠin ﾠthe ﾠstrict ﾠsense ﾠof ﾠdisembodied ﾠ
information, ﾠbut ﾠonly ﾠinactive ﾠand ﾠrelatively ﾠstatic ﾠhardware’. ﾠ(Landauer ﾠ1987, ﾠ88) ﾠHis ﾠ
message ﾠwould ﾠbe ﾠrepeated ﾠby ﾠthe ﾠmedia ﾠtheorist ﾠFriedrich ﾠKittler ﾠ(1992). ﾠ ﾠ
By ﾠ1970s ﾠthe ﾠidea ﾠthat ﾠinformation ﾠhad ﾠa ﾠprice ﾠhad ﾠbeen ﾠrefinedconsiderably, ﾠlargely ﾠ
due ﾠto ﾠhow ﾠit ﾠwas ﾠreconceived ﾠin ﾠlight ﾠof ﾠthe ﾠconcept ﾠof ﾠa ﾠ‘bit’ ﾠof ﾠinformation, ﾠa ﾠterm ﾠ
that ﾠoriginally ﾠmeant ﾠ‘binary ﾠdigit’. ﾠIn ﾠ1948 ﾠClaude ﾠShannon ﾠpublished ﾠhis ﾠ
groundbreaking ﾠ‘A ﾠmathematical ﾠtheory ﾠof ﾠcommunication’, ﾠusing ﾠthe ﾠword ﾠ‘bit’ ﾠ
(introduced ﾠby ﾠhis ﾠcolleague ﾠJohn ﾠTukey) ﾠto ﾠdefine ﾠthe ﾠsmallest ﾠpossible ﾠunit ﾠof ﾠ
information, ﾠwhich ﾠwas ﾠ‘true’ ﾠor ﾠ‘false’, ﾠ‘left’ ﾠor ﾠ‘right’ ﾠ‘up’ ﾠor ﾠ‘down’ ﾠand ﾠcould ﾠbe ﾠ
coded ﾠin ﾠbinary ﾠterms ﾠas ﾠ1 ﾠor ﾠ0 ﾠ(Shannon ﾠ1948). ﾠHis ﾠcolleague ﾠat ﾠBell ﾠLabs ﾠJohn ﾠR. ﾠPierce ﾠ
reinterpreted ﾠthe ﾠrole ﾠof ﾠMaxwell’s ﾠdemon ﾠin ﾠrelation ﾠto ﾠ‘bits’, ﾠattempting ﾠa ﾠrenewed ﾠ
exorcism. ﾠPierce ﾠargued ﾠthat ﾠ‘in ﾠorder ﾠto ﾠknow’ ﾠwhat ﾠmolecule ﾠto ﾠact ﾠon ﾠ‘we ﾠneed ﾠone ﾠ
bit ﾠof ﾠinformation, ﾠspecifying ﾠwhich ﾠside ﾠthe ﾠmolecule ﾠis ﾠon’ ﾠ(Pierce ﾠ1961, ﾠ201). ﾠ
Researchers ﾠworking ﾠat ﾠBell ﾠlabs ﾠincreasingly ﾠdefined ﾠinformation ﾠin ﾠterms ﾠof ﾠ
overcoming ﾠbackground ﾠnoise. ﾠThe ﾠminimum ﾠamount ﾠof ﾠthe ﾠenergy ﾠto ﾠovercome ﾠ
background ﾠnoise ﾠwas ﾠequivalent ﾠto ﾠa ﾠbit. ﾠThe ﾠbit ﾠbecame ﾠthe ﾠunit ﾠthat ﾠrelated ﾠentropy ﾠ
in ﾠcommunication ﾠwith ﾠentropy ﾠin ﾠthermodynamics ﾠ(Ibid).
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As ﾠhis ﾠpredecessors, ﾠPierce ﾠframed ﾠhis ﾠresult ﾠin ﾠterms ﾠof ﾠits ﾠeconomic ﾠ
consequences, ﾠarguing ﾠthat ﾠ‘the ﾠimportant ﾠthing ﾠis ﾠthat ﾠeven ﾠat ﾠthe ﾠvery ﾠbest ﾠwe ﾠcould ﾠ
do ﾠmore ﾠthan ﾠbreak ﾠeven’ ﾠ(202). ﾠBut ﾠwhat ﾠis ﾠimportant ﾠto ﾠremember ﾠis ﾠthat ﾠPierce’s ﾠ
work ﾠat ﾠBell ﾠlabs ﾠconsisted ﾠin ﾠexorcising ﾠdemons ﾠdefined ﾠas ﾠnoise ﾠand ﾠlimiting ﾠtheir ﾠ
millennial ﾠmandate ﾠto ﾠdistort ﾠinformation ﾠand ﾠupset ﾠthe ﾠlaws ﾠof ﾠnature. ﾠBut ﾠdemons ﾠ
proliferate ﾠwhenever ﾠthey ﾠare ﾠexorcised. ﾠJack ﾠMorton, ﾠmanager ﾠat ﾠBell ﾠLabs ﾠwhere ﾠ
Pierce ﾠworked, ﾠexplained ﾠhis ﾠapproach ﾠat ﾠrunning ﾠthe ﾠcorporation ﾠas ﾠone ﾠthat ﾠ
‘emphasizes ﾠ. ﾠ. ﾠ. ﾠthe ﾠ‘Maxwell ﾠDemon’ ﾠrole ﾠof ﾠthe ﾠmanager’ ﾠ(Morton ﾠ1971, ﾠ122). ﾠ ﾠ
 ﾠ
The ﾠmaterial ﾠculture ﾠof ﾠdemons ﾠ ﾠ
Every ﾠtime ﾠan ﾠexorcism ﾠwas ﾠattempted ﾠ— ﾠfrom ﾠthe ﾠmoment ﾠthe ﾠdemon ﾠwas ﾠ
baptised ﾠas ﾠMaxwell’s ﾠ— ﾠscientists ﾠthought ﾠabout ﾠit ﾠin ﾠterms ﾠof ﾠtheir ﾠplace ﾠamong ﾠthings ﾠ
that ﾠwere ﾠprevalent ﾠin ﾠthe ﾠspecific ﾠenvironment ﾠof ﾠthe ﾠtime ﾠperiod ﾠwhere ﾠa ﾠspecific ﾠ
author ﾠworked. ﾠFor ﾠMaxwell, ﾠhis ﾠconcern ﾠwas ﾠstill ﾠlargely ﾠsteam ﾠengines. ﾠFor ﾠMarian ﾠ
Smoluchowski, ﾠan ﾠexpert ﾠin ﾠfluid ﾠmechanics, ﾠBrownian ﾠmotion ﾠsubstances ﾠbecame ﾠ
important; ﾠFor ﾠSzilard, ﾠin ﾠ1929, ﾠmeasurement ﾠwas ﾠconceived ﾠsimply ﾠin ﾠterms ﾠof ﾠa ﾠ
‘position ﾠof ﾠa ﾠpointer’, ﾠwhich ﾠwas ﾠa ﾠcharacteristic ﾠway ﾠof ﾠmeasuring ﾠfrom ﾠthe ﾠmiddle ﾠof ﾠ
the ﾠnineteenth ﾠcentury ﾠto ﾠthe ﾠfirst ﾠdecades ﾠof ﾠthe ﾠnext; ﾠa ﾠdecade ﾠlater ﾠthe ﾠdemon ﾠnearly ﾠ
always ﾠcarried ﾠa ﾠ‘torchlight’ ﾠor ﾠ‘flashlight’ ﾠin ﾠorder ﾠto ﾠsee. ﾠThis ﾠsimple ﾠaccoutrement ﾠ
reflected ﾠquantum ﾠmechanical ﾠtheories ﾠof ﾠblack ﾠbody ﾠradiation ﾠand ﾠof ﾠphoton ﾠ
bombardment ﾠand ﾠthe ﾠinability ﾠto ﾠhave ﾠpure ﾠobservations ﾠthat ﾠdid ﾠnot ﾠinfluence ﾠthe ﾠ
object ﾠunder ﾠobservation. ﾠIn ﾠ1949, ﾠWiener ﾠincluded ﾠphotoelectric ﾠcells, ﾠblack ﾠbody ﾠradiation, ﾠenzymes ﾠand ﾠa ﾠtorch ﾠlight; ﾠIn ﾠ1961, ﾠLandauer ﾠof ﾠIBM ﾠthought ﾠabout ﾠit ﾠin ﾠterms ﾠ
of ﾠmagnetic ﾠcore ﾠmemory. ﾠTwo ﾠyears ﾠlater, ﾠFeynman ﾠincluded ﾠ‘electrical ﾠrectifiers’. ﾠThe ﾠ
following ﾠyear, ﾠDennis ﾠGabor ﾠ(who ﾠwould ﾠwin ﾠthe ﾠNobel ﾠPrize ﾠin ﾠPhysics ﾠin ﾠ1971) ﾠ
introduced ﾠincandescent ﾠlamps, ﾠmirrors ﾠand ﾠphotodetectors. ﾠPenrose ﾠin ﾠ1970 ﾠthought ﾠ
about ﾠthe ﾠdemon ﾠin ﾠterms ﾠof ﾠmemory ﾠcapacity ﾠand ﾠstorage; ﾠFor ﾠLaing ﾠ(1974), ﾠit ﾠwas ﾠa ﾠ
computing ﾠautomaton, ﾠand ﾠfor ﾠothers ﾠat ﾠthe ﾠtime ﾠit ﾠwas ﾠa ﾠrobot. ﾠIn ﾠ1973, ﾠBennett ﾠ
thought ﾠabout ﾠit ﾠin ﾠterms ﾠof ﾠmagnetic ﾠtape ﾠand ﾠRNA ﾠpolymerase ﾠreplication. ﾠIn ﾠ1980 ﾠ
Alvin ﾠM. ﾠWeinberg, ﾠwho ﾠwas ﾠa ﾠdirector ﾠof ﾠthe ﾠOak ﾠRidge ﾠNational ﾠLaboratory ﾠand ﾠlater ﾠ
headed ﾠits ﾠInstitute ﾠfor ﾠEnergy ﾠAnalysis, ﾠdealt ﾠwith ﾠmicroprocessor ﾠcontrols ﾠon ﾠinternal ﾠ
combustion ﾠengines. ﾠ ﾠ
These ﾠscientists ﾠlived ﾠin ﾠdifferent ﾠhistorical ﾠeras ﾠwith ﾠcharacteristic ﾠconcerns. ﾠIn ﾠ
his ﾠstudy ﾠon ﾠMaxwell’s ﾠdemon, ﾠfor ﾠexample, ﾠWeinberg ﾠmentioned ﾠthe ﾠimportance ﾠof ﾠthe ﾠ
‘17 ﾠmillion ﾠbarrels ﾠof ﾠoil ﾠthat ﾠflowed ﾠeach ﾠday ﾠthrough ﾠthe ﾠStraits ﾠof ﾠHormuz ﾠbefore ﾠthe ﾠ
Iran–Iraq ﾠwar’ ﾠ(Weinberg ﾠ1982, ﾠ49). ﾠWhen ﾠin ﾠ1986 ﾠLandauer ﾠexplained ﾠthe ﾠrelation ﾠ
between ﾠthe ﾠentropy ﾠof ﾠinformation ﾠand ﾠthat ﾠof ﾠenergy, ﾠhe ﾠclaimed ﾠthat ﾠ‘the ﾠhandling ﾠof ﾠ
information ﾠis ﾠinevitably ﾠtied ﾠto ﾠthe ﾠphysical ﾠuniverse, ﾠits ﾠcontest ﾠand ﾠits ﾠlaws’ ﾠ— ﾠquite ﾠ
specifically ﾠreflecting ﾠthe ﾠIBM ﾠenvironment ﾠunder ﾠwhich ﾠhe ﾠworked ﾠ(Landauer ﾠ1987, ﾠ
88). ﾠ ﾠ
Any ﾠattempt ﾠto ﾠretrospectively ﾠjudge ﾠthe ﾠvalidity ﾠof ﾠeach ﾠapproach ﾠis ﾠdefeated ﾠby ﾠ
the ﾠradical ﾠchanges ﾠin ﾠthe ﾠdemon’s ﾠenvironment, ﾠwhere ﾠwe ﾠwould ﾠnot ﾠonly ﾠbe ﾠ
comparing ﾠapples ﾠand ﾠoranges, ﾠbut ﾠvalves ﾠand ﾠsemiconductors. ﾠBut ﾠa ﾠlong ﾠview ﾠof ﾠ
demons ﾠalso ﾠreveals ﾠone ﾠoutstanding ﾠconstant: ﾠdemons’ ﾠwork ﾠis ﾠboth ﾠmenial ﾠand ﾠ
unappreciated ﾠyet ﾠit ﾠproduces ﾠdramatic ﾠeffects. ﾠFor ﾠCharles ﾠBennett ﾠthe ﾠreal ﾠdevil ﾠwas ﾠin ﾠ
the ﾠ‘cleanup’ ﾠconstantly ﾠperformed ﾠby ﾠefficient ﾠcomputing ﾠsystems ﾠ(Bennett ﾠ1982, ﾠ922). ﾠ ﾠ
From ﾠLoyola’s ﾠcloister ﾠto ﾠthe ﾠblack ﾠbox ﾠ ﾠ
Increasingly, ﾠa ﾠnumber ﾠof ﾠscientists ﾠbelieved ﾠthat ﾠunderstandings ﾠof ﾠphysical ﾠ
problems ﾠin ﾠterms ﾠof ﾠthe ﾠbehaviour ﾠof ﾠmolecules ﾠin ﾠperfectly ﾠclosed ﾠisolated ﾠsystems ﾠ
missed ﾠsome ﾠof ﾠthe ﾠessential ﾠcomplexities ﾠof ﾠthe ﾠworld ﾠof ﾠentropy. ﾠWhile ﾠthe ﾠexamples ﾠ
of ﾠperfect ﾠcontainers ﾠcould ﾠbe ﾠuseful ﾠfor ﾠolder ﾠthermodynamic ﾠunderstandings ﾠof ﾠ
entropy, ﾠthey ﾠwere ﾠgrossly ﾠinadequate ﾠfor ﾠunderstanding ﾠit ﾠin ﾠterms ﾠof ﾠinformation ﾠ
transfer ﾠand ﾠcommunication. ﾠ ﾠ
By ﾠthe ﾠlate ﾠ1940s, ﾠmost ﾠscientists ﾠunderstood ﾠinformation ﾠtransfer ﾠin ﾠterms ﾠof ﾠ
black ﾠbody ﾠradiation, ﾠthat ﾠis ﾠin ﾠterms ﾠof ﾠthe ﾠminimum ﾠamount ﾠof ﾠenergy ﾠthat ﾠovercomes ﾠ
the ﾠradiation ﾠof ﾠsystems ﾠin ﾠequilibrium ﾠat ﾠa ﾠcertain ﾠtemperature. ﾠBrillouin ﾠexplained ﾠthe ﾠ
new ﾠpredicament ﾠfaced ﾠby ﾠthe ﾠdemon: ﾠ‘In ﾠorder ﾠto ﾠchoose ﾠthe ﾠfast ﾠmolecules, ﾠthe ﾠdemon ﾠ
should ﾠbe ﾠable ﾠto ﾠsee ﾠthem; ﾠbut ﾠhe ﾠis ﾠin ﾠan ﾠenclosure ﾠin ﾠequilibrium ﾠat ﾠconstant ﾠ
temperature, ﾠwhere ﾠradiation ﾠmust ﾠbe ﾠthat ﾠof ﾠthe ﾠblack ﾠbody, ﾠand ﾠit ﾠis ﾠimpossible ﾠto ﾠsee ﾠ
anything ﾠin ﾠthe ﾠinterior ﾠof ﾠa ﾠblack ﾠbody’. ﾠ(Brillouin ﾠ1949, ﾠ565) ﾠThe ﾠscience ﾠof ﾠblack ﾠbody ﾠ
radiation ﾠexplained ﾠwhat ﾠhappened ﾠin ﾠinsulated ﾠcontainers ﾠin ﾠa ﾠnew ﾠway. ﾠA ﾠquantum ﾠof ﾠ
radiation ﾠenergy ﾠcould ﾠnever ﾠbe ﾠcompletely ﾠsealed ﾠoff ﾠfrom ﾠthese ﾠenclosures. ﾠ ﾠAt ﾠthe ﾠMental ﾠResearch ﾠInstitute ﾠin ﾠPalo ﾠAlto ﾠ(MRI), ﾠscientists ﾠargued ﾠfor ﾠthe ﾠ
need ﾠto ﾠcompletely ﾠoverhaul ﾠthe ﾠtraditional ﾠway ﾠof ﾠthinking ﾠabout ﾠboth ﾠLaplace’s ﾠand ﾠ
Maxwell’s ﾠdemons ﾠin ﾠlight ﾠof ﾠthis ﾠnew ﾠresearch. ﾠIn ﾠa ﾠbook ﾠdedicated ﾠto ﾠthe ﾠcyberneticist ﾠ
Gregory ﾠBateson, ﾠthey ﾠargued ﾠfor ﾠscientists ﾠto ﾠabandon ﾠ‘the ﾠmechanistic ﾠworld-ﾭ‐‑view ﾠ
[that] ﾠfound ﾠits ﾠideal ﾠin ﾠthe ﾠLaplacean ﾠspirit, ﾠi.e. ﾠin ﾠthe ﾠconception ﾠthat ﾠall ﾠphenomena ﾠ
are ﾠultimately ﾠaggregates ﾠof ﾠ. ﾠ. ﾠ. ﾠactions ﾠof ﾠelementary ﾠphysical ﾠunits’ ﾠ(Watzlawick ﾠet ﾠal. ﾠ
1967, ﾠ124). ﾠSecond, ﾠthey ﾠinsisted ﾠthat ﾠall ﾠ‘methods ﾠof ﾠanalysis ﾠappropriate ﾠto ﾠthings ﾠ
which ﾠcan ﾠbe ﾠreasonably ﾠput ﾠin ﾠ‘a ﾠsealed ﾠinsulated ﾠcontainer’ ﾠwere ﾠsignificantly ﾠ
obstructive ﾠand ﾠmisleading’ ﾠ(122). ﾠWhat, ﾠthen, ﾠdid ﾠMRI ﾠscientists ﾠconsider ﾠas ﾠmore ﾠ
appropriate ﾠmodels ﾠfor ﾠunderstanding ﾠthe ﾠworld, ﾠour ﾠplace ﾠwithin ﾠit, ﾠand ﾠdemons? ﾠ ﾠ
At ﾠMRI, ﾠthe ﾠconcept ﾠof ﾠa ﾠ‘black ﾠbox’, ﾠborrowed ﾠfrom ﾠ‘the ﾠfield ﾠof ﾠ
telecommunication’ ﾠwas ﾠparticularly ﾠuseful. ﾠAlthough ﾠthe ﾠconcept ﾠwas ﾠ‘applied ﾠ
originally ﾠto ﾠcertain ﾠtypes ﾠof ﾠcaptured ﾠenemy ﾠelectronic ﾠequipment ﾠthat ﾠcould ﾠnot ﾠbe ﾠ
opened’, ﾠ(43) ﾠit ﾠhad ﾠimmediate ﾠrelevance ﾠto ﾠtheir ﾠresearch ﾠand ﾠphilosophical ﾠoutlook. ﾠ
The ﾠmain ﾠdifference ﾠwith ﾠthe ﾠLaplacean ﾠmechanistic ﾠview ﾠwas ﾠthat ﾠblack ﾠboxes ﾠ
incorporated ﾠinput, ﾠoutput ﾠand ﾠfeedback, ﾠchanging ﾠin ﾠa ﾠway ﾠthat ﾠcould ﾠnot ﾠbe ﾠentirely ﾠ
predicted ﾠbeforehand. ﾠAnother ﾠdifference ﾠwith ﾠMaxwellian ﾠsealed ﾠcontainer ﾠexamples ﾠ
was ﾠthat ﾠin ﾠblack ﾠboxes ﾠoutside ﾠdisturbances ﾠor ﾠnoise ﾠwere ﾠmanaged ﾠrather ﾠthan ﾠ
eliminated. ﾠUnlike ﾠthe ﾠtabernacle ﾠ(or ﾠits ﾠsmaller ﾠpyx ﾠversion) ﾠthat ﾠprotected ﾠthe ﾠ
Eucharist ﾠfrom ﾠcontamination, ﾠblack ﾠboxes ﾠshowed ﾠthat ﾠnothing ﾠcould ﾠever ﾠbe ﾠperfectly ﾠ
isolated ﾠfrom ﾠthe ﾠoutside. ﾠ ﾠ
Sensory ﾠdeprivation ﾠexperiments, ﾠin ﾠwhich ﾠsubjects ﾠwere ﾠplaced ﾠin ﾠsilent, ﾠ
isolated ﾠand ﾠconfined ﾠchambers, ﾠled ﾠscientists ﾠto ﾠthis ﾠconclusion: ﾠ‘All ﾠthese ﾠfacts, ﾠ
incidentally, ﾠfrom ﾠthe ﾠdisturbances ﾠof ﾠthe ﾠsensorium ﾠto ﾠthe ﾠproblem ﾠof ﾠself-ﾭ‐‑awareness, ﾠ
are ﾠborne ﾠout ﾠby ﾠthe ﾠnow ﾠextensive ﾠliterature ﾠon ﾠsensory ﾠdeprivation’. ﾠ(28) ﾠSensory ﾠ
deprivation ﾠexperiments ﾠhad ﾠrevealed ﾠa ﾠsurprising ﾠresult. ﾠThree ﾠCanadian ﾠresearchers ﾠ
noticed ﾠthat ﾠhallucination ﾠeffects ﾠsimilar ﾠto ﾠthose ﾠcaused ﾠby ﾠoverstimulation ﾠalso ﾠ
appeared ﾠunder ﾠsensory ﾠdeprivation ﾠ(Bexton ﾠet ﾠal. ﾠ1954). ﾠVisions ﾠsurfaced ﾠeven ﾠwhen ﾠ
subjects ﾠwere ﾠplaced ﾠin ﾠcompletely ﾠinsulated ﾠchambers. ﾠ ﾠ
The ﾠhistory ﾠof ﾠsensory ﾠdeprivation ﾠexperiments ﾠcan ﾠbe ﾠtraced ﾠback ﾠto ﾠthe ﾠsolitary ﾠ
cloister ﾠcell ﾠexperiments ﾠ(spiritual ﾠexercises) ﾠof ﾠIñaki ﾠLopez, ﾠbetter ﾠknown ﾠas ﾠIgnatius ﾠde ﾠ
Loyola, ﾠfounder ﾠof ﾠthe ﾠJesuit ﾠorder. ﾠJesuit ﾠspiritual ﾠexercises ﾠrequired ﾠisolation ﾠin ﾠa ﾠ
solitary ﾠcloistered ﾠcell ﾠ— ﾠisolation ﾠkept ﾠboth ﾠdemons ﾠand ﾠtemptation ﾠout, ﾠleading ﾠthe ﾠ
subject ﾠin ﾠsolitude ﾠconfronting ﾠan ﾠemergent ﾠproduction ﾠof ﾠholy ﾠvisions ﾠand ﾠreligious ﾠ
spectacles. ﾠLoyola, ﾠas ﾠa ﾠprincipal ﾠsoldier ﾠof ﾠthe ﾠcounter-ﾭ‐‑reformation ﾠand ﾠin ﾠdirect ﾠ
competition ﾠto ﾠits ﾠburgeoning ﾠ(boring) ﾠprint ﾠculture, ﾠbecame ﾠparticularly ﾠsuccessful ﾠin ﾠ
extending ﾠthese ﾠprivate ﾠexercises ﾠto ﾠa ﾠbroader ﾠpublic. ﾠJesuit ﾠtheatre ﾠextended ﾠthese ﾠcell ﾠ
experiments ﾠby ﾠsetting ﾠon ﾠstage ﾠreligious ﾠvisions ﾠof ﾠheaven ﾠand ﾠhell ﾠwhich ﾠpreviously ﾠ
had ﾠonly ﾠappeared ﾠin ﾠthe ﾠimagination ﾠof ﾠa ﾠsingle ﾠparticipant. ﾠThese ﾠtheatrical ﾠ
productions ﾠthrived ﾠon ﾠa ﾠparticular ﾠinnovation: ﾠthe ﾠtrapdoor. ﾠAlthough ﾠtheatres ﾠwere ﾠclosed ﾠand ﾠdark, ﾠa ﾠsmall ﾠtrapdoor ﾠon ﾠthe ﾠfloor ﾠpermitted ﾠthe ﾠrapid ﾠentrance ﾠand ﾠexit ﾠof ﾠ
demons ﾠto ﾠthe ﾠstage. ﾠCarrying ﾠhot ﾠand ﾠsmoking ﾠtorches ﾠand ﾠlanterns, ﾠthey ﾠ
demonstrated ﾠhell ﾠto ﾠa ﾠgrowing ﾠpublic. ﾠWithin ﾠthese ﾠreformed ﾠ(or ﾠmore ﾠprecisely, ﾠ
counter-ﾭ‐‑reformed) ﾠblack ﾠboxes, ﾠburning ﾠflames ﾠappeared ﾠas ﾠlight ﾠsources ﾠthat ﾠfor ﾠthe ﾠ
first ﾠtime, ﾠenticed ﾠspectators ﾠinto ﾠnight-ﾭ‐‑time ﾠentertainment ﾠvenues. ﾠCenturies ﾠlater, ﾠ
essential ﾠaspects ﾠof ﾠthis ﾠconcept ﾠremained ﾠunchanged: ﾠheat ﾠor ﾠcold, ﾠphotons ﾠor ﾠ
information, ﾠcould ﾠonly ﾠenter ﾠor ﾠexit ﾠsealed ﾠcontainers ﾠthrough ﾠa ﾠdoor ﾠcontrolled ﾠby ﾠ
Maxwell’s ﾠdemon ﾠ(Siegert ﾠ2012). ﾠAlthough ﾠthe ﾠdemon ﾠat ﾠfirst ﾠheld ﾠa ﾠtorchlight, ﾠin ﾠthe ﾠ
era ﾠof ﾠQuantum ﾠMechanics, ﾠthe ﾠtorch ﾠwas ﾠreplaced ﾠby ﾠa ﾠflashlight. ﾠ ﾠ
Sensory ﾠdeprivation ﾠexperiments ﾠwere ﾠconnected ﾠto ﾠa ﾠnew ﾠtheory ﾠof ﾠ
communication ﾠwhere ﾠit ﾠwas ﾠno ﾠlonger ﾠdefined ﾠin ﾠterms ﾠof ﾠnoise ﾠelimination, ﾠbut ﾠwhere ﾠ
noise ﾠwas ﾠproductive. ﾠThe ﾠdifference ﾠbetween ﾠnoise ﾠand ﾠinformation, ﾠargued ﾠSerres, ﾠlay ﾠ
in ﾠa ﾠ‘hair’s ﾠbreath’. ﾠSerres ﾠlearned ﾠthis ﾠlesson ﾠfrom ﾠthe ﾠeveryday ﾠpractice ﾠof ﾠtuning ﾠin ﾠto ﾠ
mass ﾠmedia ﾠtechnologies ﾠsuch ﾠas ﾠradio ﾠand ﾠtelevision. ﾠ‘Moving ﾠa ﾠhair’s ﾠbreath ﾠin ﾠeither ﾠ
direction ﾠcauses ﾠthe ﾠnoises ﾠto ﾠbecome ﾠmessages’, ﾠhe ﾠexplained ﾠ(Serres, ﾠ67). ﾠMany ﾠ
philosophers ﾠof ﾠthe ﾠperiod ﾠreached ﾠsimilar ﾠconclusions. ﾠFor ﾠGregory ﾠBateson ﾠand ﾠNiklas ﾠ
Luhmann ﾠnoise ﾠwas ﾠan ﾠessential ﾠpart ﾠof ﾠinformation ﾠ— ﾠso ﾠproductive ﾠthat ﾠit ﾠeven ﾠ
created ﾠhumans ﾠas ﾠsubjects. ﾠ‘Language ﾠspeaks ﾠus’, ﾠinsisted ﾠLuhmann. ﾠ ﾠ
Social ﾠstimulus ﾠdeprivation ﾠexperiments ﾠbrought ﾠnew ﾠlessons ﾠto ﾠcurrent ﾠ
understandings ﾠof ﾠLaplace’s ﾠspirit ﾠand ﾠMaxwell’s ﾠdemon. ﾠMRI ﾠresearches ﾠdid ﾠnot ﾠtire ﾠto ﾠ
point ﾠout ﾠthat ﾠ‘one ﾠcannot ﾠnot ﾠcommunicate’. ﾠNew ﾠsocial ﾠsettings ﾠthat ﾠincreasingly ﾠ
placed ﾠstrangers ﾠtogether ﾠin ﾠconfined ﾠquarters, ﾠintensified ﾠthis ﾠlesson: ﾠ ﾠ
The ﾠman ﾠat ﾠa ﾠcrowded ﾠlunch ﾠcounter ﾠwho ﾠlooks ﾠstraight ﾠahead, ﾠor ﾠthe ﾠairplane ﾠ
passenger ﾠwho ﾠsits ﾠwith ﾠhis ﾠeyes ﾠclosed, ﾠare ﾠboth ﾠcommunicating ﾠthat ﾠthey ﾠdo ﾠnot ﾠwant ﾠ
to ﾠspeak ﾠto ﾠanybody ﾠor ﾠbe ﾠspoken ﾠto, ﾠand ﾠtheir ﾠneighbours ﾠusually ﾠ‘get ﾠthe ﾠmessage’ ﾠ
and ﾠrespond ﾠappropriately ﾠby ﾠleaving ﾠthem ﾠalone. ﾠ(Watzlawick ﾠet ﾠal., ﾠ49) ﾠ ﾠ
In ﾠ1962 ﾠat ﾠthe ﾠWestern ﾠPsychological ﾠConference ﾠConvention ﾠheld ﾠin ﾠSan ﾠFrancisco, ﾠthe ﾠ
psychologist ﾠand ﾠtherapist ﾠJoseph ﾠLuft ﾠpresented ﾠa ﾠpaper ﾠon ﾠ‘social ﾠstimulus ﾠ
deprivation’ ﾠas ﾠa ﾠ1960s ﾠcontribution ﾠto ﾠthe ﾠphysical ﾠsensory ﾠdeprivation ﾠexperiments ﾠof ﾠ
the ﾠ1950s. ﾠHis ﾠsetup ﾠinvolved ﾠplacing ﾠ‘two ﾠstrangers ﾠin ﾠa ﾠroom’ ﾠand ﾠseeing ﾠwhat ﾠ
happened. ﾠThese ﾠcontrolled ﾠexperiments ﾠhad ﾠa ﾠhost ﾠof ﾠnatural ﾠexperimental ﾠ
counterparts ﾠcharacteristic ﾠof ﾠtheir ﾠCalifornia ﾠcontext: ﾠsitting ﾠalone ﾠin ﾠa ﾠrestaurant ﾠ
counter ﾠor ﾠflying ﾠto ﾠget ﾠthere ﾠwere ﾠprime ﾠexamples, ﾠbut ﾠthey ﾠexemplified ﾠthe ﾠgrowing ﾠ
experience ﾠof ﾠclose ﾠencounters ﾠbetween ﾠstrangers ﾠnext ﾠto ﾠeach ﾠother ﾠin ﾠclosed ﾠspaces. ﾠ
MRI ﾠresearchers ﾠexplained: ﾠ‘A ﾠtypical ﾠsituation ﾠof ﾠthis ﾠkind ﾠis ﾠthe ﾠmeeting ﾠof ﾠtwo ﾠ
strangers, ﾠone ﾠof ﾠwhom ﾠwants ﾠto ﾠmake ﾠconversation ﾠand ﾠthe ﾠother ﾠdoes ﾠnot, ﾠe.g., ﾠtwo ﾠ
airplane ﾠpassengers ﾠsitting ﾠnext ﾠto ﾠeach ﾠother. ﾠLet ﾠpassenger ﾠA ﾠbe ﾠthe ﾠone ﾠwho ﾠdoes ﾠnot ﾠ
want ﾠto ﾠtalk. ﾠThere ﾠare ﾠtwo ﾠthings ﾠhe ﾠcannot ﾠdo: ﾠhe ﾠcannot ﾠphysically ﾠleave ﾠthe ﾠfield, ﾠ
and ﾠhe ﾠcannot ﾠnot ﾠcommunicate’. ﾠ(Ibid) ﾠ ﾠAccording ﾠto ﾠthese ﾠnew ﾠcommunication ﾠtheories, ﾠeffective ﾠcommunication ﾠwas ﾠ
no ﾠlonger ﾠabout ﾠnoise ﾠelimination. ﾠSerres ﾠdescribed ﾠhow ﾠultimate ﾠpower ﾠlay ﾠin ﾠowning ﾠ
the ﾠ‘source ﾠand ﾠemission ﾠof ﾠsound’. ﾠNoise ﾠwas ﾠuseful ﾠto ﾠ‘prevent ﾠothers ﾠfrom ﾠsaying’. ﾠ
Words ﾠand ﾠtheir ﾠmeaning ﾠwere ﾠnot ﾠessential ﾠcomponents ﾠof ﾠcommunication: ﾠ‘The ﾠone ﾠ
who ﾠhas ﾠthe ﾠstrongest ﾠand ﾠloudest ﾠvoice ﾠis ﾠalways ﾠright’. ﾠ(Serres, ﾠ141) ﾠ ﾠ
The ﾠconclusion ﾠof ﾠsensory ﾠdeprivation ﾠexperiments ﾠled ﾠmany ﾠscientists ﾠto ﾠargue ﾠ
that ﾠit ﾠwas ﾠsimply ﾠimpossible ﾠto ﾠever ﾠconceive ﾠof ﾠa ﾠperfect ﾠ‘outside’ ﾠrepresenting ﾠa ﾠ
privileged ﾠposition. ﾠMRI ﾠresearchers ﾠcited ﾠthe ﾠwork ﾠof ﾠWolfgang ﾠWieser, ﾠauthor ﾠof ﾠ
Organismen, ﾠStrukturen, ﾠMaschinen ﾠ(1959), ﾠto ﾠargue ﾠthat ﾠbecause ﾠ‘there ﾠexists ﾠno ﾠscientific ﾠ
language ﾠsophisticated ﾠenough ﾠto ﾠbe ﾠthe ﾠvehicle ﾠfor ﾠtheir ﾠexplanation’, ﾠ‘the ﾠsystems ﾠ
themselves’ ﾠwere ﾠtheir ﾠown ﾠ‘simplest ﾠexplanation’ ﾠ(Watzlawick ﾠet ﾠal., ﾠ32). ﾠPalo ﾠAlto ﾠMRI ﾠ
researchers ﾠwere ﾠhappy ﾠto ﾠstop ﾠexorcising, ﾠpreferring ﾠinstead ﾠto ﾠacknowledge ﾠand ﾠlive ﾠ
with ﾠthe ﾠdemons ﾠin ﾠtheir ﾠmidst. ﾠ ﾠ
 ﾠ
The ﾠscientist ﾠas ﾠdevil ﾠ ﾠ
In ﾠ1975, ﾠBruno ﾠLatour, ﾠa ﾠyoung ﾠFulbright ﾠFellow ﾠsent ﾠfrom ﾠParis ﾠto ﾠstudy ﾠhow ﾠ
scientific ﾠwork ﾠwas ﾠdone ﾠat ﾠthe ﾠSalk ﾠInstitute ﾠof ﾠSan ﾠDiego, ﾠnoticed ﾠthat ﾠscientists’ ﾠ
everyday ﾠtasks ﾠparalleled ﾠthose ﾠof ﾠthe ﾠdemon ﾠand ﾠthat ﾠtheir ﾠresults ﾠdid ﾠas ﾠwell. ﾠInside ﾠ
the ﾠ‘enclosure’ ﾠknown ﾠas ﾠthe ﾠlaboratory, ﾠscientists ﾠwere ﾠsuccessful ﾠat ﾠcreating ﾠorder ﾠ
from ﾠdisorder. ﾠWhen ﾠattempting ﾠto ﾠ‘become ﾠpart ﾠof ﾠa ﾠlaboratory’, ﾠhe ﾠdescribed ﾠhis ﾠjob ﾠ
(writing ﾠin ﾠthe ﾠthird ﾠperson) ﾠas ﾠone ﾠof ﾠbecoming ﾠa ﾠdemon: ﾠ‘Like ﾠany ﾠconscientious ﾠ
Maxwell’s ﾠdevil, ﾠhe ﾠfiltered ﾠthe ﾠnames ﾠhe ﾠrequired, ﾠcounted ﾠthe ﾠcitations ﾠand ﾠinscribed ﾠ
them ﾠin ﾠcolumns’. ﾠ(Salk ﾠ1986, ﾠ12) ﾠIn ﾠlight ﾠof ﾠBrillouin’s ﾠand ﾠothers’ ﾠwork ﾠon ﾠthe ﾠdemon, ﾠ
Latour ﾠfound ﾠthat ﾠthe ﾠexplanation ﾠfitted ﾠthe ﾠlaboratory ﾠlike ﾠa ﾠglove ﾠto ﾠa ﾠhand: ﾠ
‘Maxwell’s ﾠdemon ﾠprovides ﾠa ﾠuseful ﾠmetaphor ﾠfor ﾠlaboratory ﾠactivity ﾠbecause ﾠit ﾠshows ﾠ
both ﾠthat ﾠorder ﾠis ﾠcreated ﾠand ﾠthat ﾠthis ﾠorder ﾠin ﾠno ﾠway ﾠpre-ﾭ‐‑exists ﾠthe ﾠdemons ﾠ
manipulations’. ﾠ(Ibid, ﾠ45) ﾠSince ﾠthe ﾠ1950s ﾠBrillouin ﾠhad ﾠmade ﾠthat ﾠcomparison ﾠhimself: ﾠ
‘The ﾠphysicist ﾠin ﾠhis ﾠlaboratory ﾠis ﾠno ﾠbetter ﾠoff ﾠthan ﾠthe ﾠdemon’, ﾠhe ﾠexplained ﾠ(Brillouin ﾠ
1951, ﾠ336). ﾠRecently, ﾠin ﾠthe ﾠjournal ﾠof ﾠstatistical ﾠphysics, ﾠMarcelo ﾠMagnasco ﾠand ﾠGustavo ﾠ
Stolovitsky ﾠreturned ﾠto ﾠa ﾠsimilar ﾠidea, ﾠconcluding: ﾠ‘We ﾠare, ﾠin ﾠa ﾠsense, ﾠmade ﾠof ﾠdemons’. ﾠ
(Magnasco ﾠand ﾠStolovitsky ﾠ1998) ﾠ ﾠ
In ﾠlater ﾠwork, ﾠLatour ﾠwas ﾠno ﾠlonger ﾠsure ﾠthat ﾠthe ﾠscientist ﾠwas ﾠthe ﾠdevil, ﾠ
wondering ﾠif ﾠperhaps ﾠthe ﾠdevil ﾠwas ﾠhiding ﾠsomewhere ﾠelse ﾠin ﾠthe ﾠlaboratory. ﾠ ﾠ
Laboratory ﾠinscription ﾠdevices ﾠwere ﾠits ﾠmost ﾠlikely ﾠhiding ﾠplace: ﾠ‘Print ﾠplays ﾠthe ﾠsame ﾠ
role ﾠas ﾠMaxwell’s ﾠDemon’. ﾠPrint ﾠdemons ﾠpositioned ﾠthemselves ﾠas ﾠfile ﾠhandlers: ﾠ‘In ﾠour ﾠ
cultures ﾠ‘paper ﾠshuffling’ ﾠis ﾠthe ﾠsource ﾠof ﾠan ﾠessential ﾠpower. ﾠ. ﾠ.that ﾠconstantly ﾠescapes ﾠ
attention’. ﾠMinute ﾠchanges ﾠin ﾠthe ﾠdirection ﾠof ﾠpaper ﾠshuffling ﾠwere ﾠthe ﾠreason ﾠwhy ﾠ‘the ﾠ
few ﾠmay ﾠdominate ﾠthe ﾠmany’ ﾠ(Latour ﾠ1990). ﾠDemons ﾠlong-ﾭ‐‑acknowledged ﾠrole ﾠas ﾠ
handlers ﾠof ﾠinformation ﾠexplained ﾠit ﾠall ﾠvery ﾠsimply: ﾠ‘no ﾠnew ﾠtheory, ﾠworldview, ﾠor ﾠ
spirit ﾠis ﾠnecessary ﾠto ﾠexplain ﾠcapitalism, ﾠthe ﾠreformation ﾠand ﾠscience’. ﾠ(Ibid) ﾠ ﾠDo ﾠdemons ﾠmake ﾠhistory? ﾠ ﾠ
In ﾠthe ﾠsecond ﾠhalf ﾠof ﾠthe ﾠ20th ﾠcentury, ﾠmost ﾠresearchers ﾠhad ﾠcome ﾠto ﾠa ﾠradical ﾠ
assessment ﾠof ﾠwho ﾠmade ﾠhistory. ﾠTheir ﾠradical ﾠconclusions ﾠhad ﾠnonetheless ﾠimportant ﾠ
precedents. ﾠIn ﾠ1758, ﾠAdrien ﾠRicher ﾠpublished ﾠhis ﾠEssai ﾠsur ﾠles ﾠgrands ﾠévenements ﾠpar ﾠles ﾠ
petites ﾠcauses. ﾠSimilarly, ﾠVoltaire ﾠargued ﾠthat ﾠthe ﾠdevastation ﾠof ﾠEurope ﾠin ﾠthe ﾠSeven ﾠ
Years ﾠWars ﾠresulted ﾠfrom ﾠthe ﾠamour ﾠpropre ﾠof ﾠtwo ﾠor ﾠat ﾠmost ﾠthree ﾠpersons. ﾠThe ﾠbelief ﾠ
that ﾠa ﾠsingle ﾠman ﾠcould ﾠmake ﾠhistory ﾠappeared ﾠstrongest ﾠin ﾠthe ﾠera ﾠof ﾠNapoleon. ﾠIn ﾠ
1848, ﾠMarx ﾠintroduced ﾠimportant ﾠqualifications ﾠto ﾠthe ﾠidea ﾠthat ﾠmen ﾠmade ﾠhistory ﾠwhen ﾠ
he ﾠexplained ﾠthat ﾠalthough ﾠthey ﾠdid ﾠmake ﾠit, ﾠthey ﾠdid ﾠnot ﾠmake ﾠit ﾠas ﾠthey ﾠwilled, ﾠ
introducing ﾠthe ﾠquestion ﾠof ﾠthe ﾠ‘make-ﾭ‐‑ability’ ﾠof ﾠhistory. ﾠ ﾠ
Tolstoy, ﾠwriting ﾠin ﾠ1869 ﾠabout ﾠthe ﾠ1812 ﾠbattle ﾠof ﾠthe ﾠRussians ﾠagainst ﾠNapoleon, ﾠ
was ﾠno ﾠlonger ﾠsure ﾠabout ﾠwho ﾠwas ﾠresponsible ﾠfor ﾠvictory. ﾠBismarck ﾠhimself ﾠfelt ﾠless ﾠ
influential ﾠthan ﾠothers ﾠtook ﾠhim ﾠto ﾠbe, ﾠarguing ﾠthat ﾠ‘my ﾠinfluence ﾠover ﾠthe ﾠevents ﾠin ﾠ
which ﾠI ﾠhave ﾠbeen ﾠinvolved ﾠis ﾠindeed ﾠsubstantially ﾠoverestimated’ ﾠand ﾠadding ﾠthat ﾠ
‘certainly ﾠno ﾠone ﾠshould ﾠexpect ﾠof ﾠme ﾠthat ﾠI ﾠmake ﾠhistory’ ﾠ(Bismarck ﾠ1968, ﾠ330). ﾠIn ﾠ1903 ﾠ
Henry ﾠAdams ﾠthought ﾠthat ﾠthe ﾠdemon’s ﾠpowers ﾠwere ﾠgreater ﾠthan ﾠthe ﾠones ﾠthat ﾠwere ﾠ
allegedly ﾠrunning ﾠthe ﾠnation: ﾠ‘Clerk ﾠMaxwell’s ﾠdemon ﾠwho ﾠruns ﾠthe ﾠsecond ﾠlaw ﾠof ﾠ
Thermodynamics ﾠought ﾠto ﾠbe ﾠmade ﾠPresident’, ﾠhe ﾠwrote ﾠto ﾠhis ﾠbrother ﾠBrooks ﾠ(as ﾠcited ﾠ
by ﾠCarter ﾠ1947, ﾠ545, ﾠnote ﾠ2). ﾠ ﾠ
For ﾠSerres, ﾠparasites ﾠ— ﾠwho ﾠknow ﾠso ﾠwell ﾠhow ﾠto ﾠpartake ﾠat ﾠa ﾠfeast ﾠwithout ﾠ
payback ﾠ— ﾠwere ﾠthe ﾠmain ﾠactors ﾠbehind ﾠhistorical ﾠdevelopment: ﾠ‘History ﾠis ﾠfull ﾠof ﾠthem, ﾠ
or ﾠmaybe ﾠis ﾠmade ﾠsolely ﾠof ﾠthem’, ﾠhe ﾠventured ﾠ(Serres ﾠ2007, ﾠ5). ﾠIt ﾠwas ﾠnot ﾠeasy ﾠto ﾠ
determine ﾠwho ﾠthese ﾠactors ﾠwere, ﾠespecially ﾠbecause, ﾠlike ﾠin ﾠthe ﾠexample ﾠof ﾠMaxwell’s ﾠ
demon, ﾠmicro-ﾭ‐‑actors ﾠcould ﾠcause ﾠmacroscopic ﾠresults. ﾠThe ﾠdevil ﾠis ﾠoften ﾠin ﾠthe ﾠdetails. ﾠ
With ﾠthe ﾠexample ﾠof ﾠMaxwell’s ﾠdemon ﾠthe ﾠproblem ﾠof ﾠagency ﾠentered ﾠwith ﾠfull ﾠforce ﾠ
into ﾠthe ﾠhistory ﾠof ﾠscience: ﾠ‘We ﾠdo ﾠnot ﾠknow ﾠwho ﾠare ﾠthe ﾠagents ﾠwho ﾠmake ﾠup ﾠour ﾠ
world. ﾠWe ﾠmust ﾠbegin ﾠwith ﾠthis ﾠuncertainty ﾠif ﾠwe ﾠare ﾠto ﾠunderstand ﾠhow, ﾠlittle ﾠby ﾠlittle, ﾠ
the ﾠagents ﾠdefined ﾠone ﾠanother, ﾠsummoning ﾠother ﾠagents ﾠand ﾠattributing ﾠto ﾠthem ﾠ
intentions ﾠand ﾠstrategies’ ﾠ(Latour ﾠ1988, ﾠ35). ﾠ ﾠ
 ﾠ
Conclusion ﾠ ﾠ
In ﾠthis ﾠstudy, ﾠwe ﾠhave ﾠoutlined ﾠa ﾠnetwork ﾠof ﾠdirect ﾠreferences ﾠthat ﾠtrace ﾠthe ﾠoften ﾠ
hidden ﾠwork ﾠof ﾠdemons ﾠas ﾠthe ﾠlittle ﾠhelpers ﾠof ﾠscientific ﾠwork. ﾠIn ﾠa ﾠway, ﾠthe ﾠproduction ﾠ
of ﾠscience ﾠseems ﾠto ﾠbe ﾠa ﾠform ﾠof ﾠexorcism, ﾠbecause ﾠdemons ﾠseldom ﾠperform ﾠtasks ﾠon ﾠ
their ﾠown ﾠwithout ﾠtheir ﾠmasters. ﾠYes, ﾠscientific ﾠwork ﾠis ﾠan ﾠeffort ﾠto ﾠdistinguish ﾠart ﾠfrom ﾠ
artefact, ﾠbut ﾠlet ﾠus ﾠbe ﾠfrank ﾠin ﾠacknowledging ﾠthat ﾠit ﾠis ﾠthose ﾠlittle ﾠpoltergeists ﾠwho ﾠare ﾠ
experts ﾠin ﾠconverting ﾠone ﾠinto ﾠthe ﾠother.
4 ﾠYes, ﾠscientific ﾠwork ﾠis ﾠalso ﾠabout ﾠ
distinguishing ﾠnoise ﾠfrom ﾠnature, ﾠbut ﾠlet ﾠus ﾠnot ﾠforget ﾠthat ﾠit ﾠis ﾠthese ﾠrestless ﾠbeings’ ﾠ
actual ﾠjob ﾠdescription ﾠto ﾠdistort ﾠinformation ﾠ(Geimer ﾠ2000). ﾠScientists ﾠband ﾠtogether ﾠin ﾠthe ﾠfight ﾠagainst ﾠdisturbances, ﾠcontamination ﾠand ﾠwaste, ﾠbut ﾠdo ﾠnot ﾠforget ﾠthat ﾠhordes ﾠ
of ﾠdemons ﾠare ﾠalways ﾠat ﾠwork ﾠto ﾠsubvert ﾠtheir ﾠefforts ﾠ(Hoffmann ﾠ2001; ﾠHoffmann ﾠand ﾠ
Schickore ﾠ2001). ﾠBut ﾠmost ﾠimportantly, ﾠwe ﾠmust ﾠacknowledge ﾠthat ﾠscientists ﾠthemselves ﾠ
share ﾠsome ﾠof ﾠthe ﾠsame ﾠinterest ﾠof ﾠdemons, ﾠespecially ﾠin ﾠtheir ﾠaim ﾠto ﾠuse ﾠknowledge ﾠto ﾠ
fight ﾠdecay, ﾠdissipation ﾠand ﾠloss ﾠ(of ﾠinformation) ﾠand ﾠto ﾠfind ﾠthose ﾠArchimidean ﾠpoints ﾠ
ideal ﾠfor ﾠgrowth, ﾠgain ﾠand ﾠfor ﾠobtaining ﾠthe ﾠgreatest ﾠeffect ﾠwith ﾠthe ﾠleast ﾠeffort. ﾠBut ﾠwhy ﾠ
have ﾠthe ﾠrole ﾠof ﾠdemons ﾠin ﾠscience ﾠbeen ﾠsystematically ﾠrelegated? ﾠWhy ﾠhave ﾠthey ﾠ
escaped ﾠattention ﾠat ﾠthe ﾠsame ﾠtime ﾠthat ﾠreferences ﾠto ﾠthem ﾠabound?
5 ﾠPerhaps ﾠbecause ﾠit ﾠ
is ﾠalways ﾠeasier ﾠto ﾠexorcise ﾠothers ﾠthan ﾠourselves. ﾠ ﾠ
Scientists’ ﾠwork ﾠas ﾠexorcists ﾠis ﾠrelated ﾠto ﾠthe ﾠphilosophers’ ﾠof ﾠscience ﾠwork ﾠin ﾠ
exegesis. ﾠAs ﾠwe ﾠmentioned ﾠbefore, ﾠdemons ﾠcome ﾠgalloping ﾠback ﾠwhen ﾠthey ﾠare ﾠ
exorcised. ﾠExegesis, ﾠon ﾠthe ﾠother ﾠhand, ﾠmitigates ﾠtheir ﾠpower ﾠby ﾠhelping ﾠus ﾠunderstand ﾠ
them. ﾠLatour ﾠeventually ﾠclarified ﾠhis ﾠrole ﾠas ﾠa ﾠphilosopher ﾠof ﾠscience: ﾠ‘I ﾠdeal ﾠwith ﾠ
scientific ﾠwars ﾠby ﾠusing ﾠresources ﾠoffered ﾠby ﾠan ﾠexegesis ﾠof ﾠscientific ﾠtexts. ﾠMy ﾠ
“Tractatus ﾠScientifico-ﾭ‐‑Politico”, ﾠinstead ﾠof ﾠclearly ﾠdividing ﾠscience ﾠfrom ﾠthe ﾠrest ﾠof ﾠ
society, ﾠreason ﾠfrom ﾠforce, ﾠmakes ﾠno ﾠa ﾠpriori ﾠdistinction ﾠamong ﾠthe ﾠvarious ﾠallies ﾠthat ﾠ
are ﾠsummoned ﾠin ﾠtime ﾠof ﾠwar’. ﾠ(Latour ﾠ1988, ﾠ7) ﾠHe ﾠwas ﾠsimply ﾠdoing ﾠfor ﾠthe ﾠtwentieth-ﾭ‐‑
century ﾠScience ﾠWars ﾠwhat ﾠSpinoza ﾠhad ﾠdone ﾠfor ﾠthe ﾠseventeenth-ﾭ‐‑century ﾠWars ﾠof ﾠ
Religion. ﾠSpinoza’s ﾠTractatus ﾠTheologico-ﾭ‐‑Politicus ﾠ(published ﾠaround ﾠ1665) ﾠhad ﾠ
inaugurated ﾠthe ﾠcritical-ﾭ‐‑historical ﾠreading ﾠof ﾠthe ﾠBible, ﾠbut ﾠnow ﾠa ﾠparallel ﾠreading ﾠof ﾠ
scientific ﾠtexts ﾠwas ﾠrequired ﾠ(see ﾠFrampton ﾠ2006). ﾠ ﾠ
For ﾠmore ﾠthan ﾠa ﾠcentury ﾠand ﾠa ﾠhalf, ﾠexplanations ﾠof ﾠMaxwell’s ﾠdemons ﾠhave ﾠbeen ﾠ
attempted ﾠfrom ﾠthe ﾠbottom ﾠup. ﾠBy ﾠtracing ﾠhis ﾠinfluence ﾠon ﾠthe ﾠpaths ﾠof ﾠtiniest ﾠ
molecules, ﾠscientists ﾠcome ﾠto ﾠconclusions ﾠthat ﾠrange ﾠfrom ﾠpredictingwhat ﾠthe ﾠeconomy ﾠ
will ﾠdo ﾠnext ﾠto ﾠwhen ﾠthe ﾠworld ﾠwill ﾠactually ﾠend. ﾠHere, ﾠwe ﾠhave ﾠattempted ﾠthe ﾠopposite, ﾠ
to ﾠdescend ﾠback ﾠfrom ﾠheaven ﾠto ﾠearth. ﾠWhat ﾠhappens, ﾠfor ﾠexample, ﾠif ﾠwe ﾠplace ﾠ
scientist’s ﾠseat-ﾭ‐‑of-ﾭ‐‑the-ﾭ‐‑pants ﾠbeliefs ﾠabout ﾠbasic ﾠmoralistic ﾠtruths ﾠ(such ﾠas ﾠtheir ﾠfrequently ﾠ
stated ﾠassumption ﾠthat ﾠit ﾠis ﾠimpossible ﾠto ﾠget ﾠsomething ﾠfrom ﾠnothing) ﾠat ﾠthe ﾠbasis ﾠof ﾠ
their ﾠsubsequent ﾠknowledge ﾠabout ﾠenergy, ﾠinformation ﾠand ﾠentropy? ﾠOur ﾠgoal ﾠis ﾠnot ﾠto ﾠ
give ﾠan ﾠinverted ﾠimage ﾠof ﾠauthoritative ﾠknowledge ﾠ— ﾠwhich ﾠwas ﾠwhat ﾠMarx ﾠcriticised ﾠ
more ﾠthan ﾠa ﾠcentury ﾠago ﾠwhen ﾠhe ﾠclaimed ﾠthat ﾠ‘in ﾠdirect ﾠcontrast ﾠto ﾠGerman ﾠphilosophy ﾠ
which ﾠdescends ﾠfrom ﾠheaven ﾠto ﾠearth, ﾠhere ﾠwe ﾠascend ﾠfrom ﾠearth ﾠto ﾠheaven’. ﾠOur ﾠgoal ﾠis ﾠ
to ﾠstudy ﾠheaven ﾠon ﾠearth ﾠ(in ﾠthis ﾠcase, ﾠby ﾠfocusing ﾠon ﾠsubstantial, ﾠmaterial ﾠdemons), ﾠand ﾠ
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